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INTRODUCTION 


Th«  Ard«idM,  or  herons  ^ fom  one  of  the  two  families  of  birds 
oonprised  in  the  suborder  Ardeasi  order  Ciooniifomee*  The  onlj  other 
family  referred  to  this  suborder  is  Cochleariidae,  the  boatobilled  hexvns* 
Five  additional  famillea  are  included  in  other  suborders  of  the  order 
Ciconiifonnee  (Peters^  1951) • These  are  Balaenicipitidaef  Seopldae, 
Ciooniidae,  Threskiomithidae,  and  Phoenicopteridae.  The  family  Ardei- 
dae  is  cosmopolitan  in  its  distributim,  but  the  ranges  of  the  other 
families  are  omuiiderably  restricted* 

The  earliest  fossil  records  for  the  family  are  from  the  Eocene, 
although  relatlTsly  few  renaijas  are  known  (Lambreoht,  1933) • Earliest 
records  in  North  America  are  likewise  from  the  Eocene*  Th^r  are 
Eoceomls  ardetta  Shufeldt  and  Botauroides  parvus  Shufeldt,  both  from  the 
Bridger  formation  of  Wyoming*  Eoceomis  ardetta,  described  from  the  an- 
terior portion  of  the  sternum,  is  a relatively  small  bird  a^roximately 
the  size  of  our  modem  Hydjranassa  or  Leucophoyx*  Botauroides  parvus* 
described  frca  a fragmentary  tarscwnetatarsus,  is  considerably  smaller 
than  Lcobrychus*  and  is  said  to  be  neither  typical  heron  nor  true  bittern* 
Because  of  its  intermediate  position  it  has  been  referred  to  as  a stem 
form  of  the  modem  herons* 

The  latest  revisor  of  the  family  Ardeidae  dividae  it  into  two 
suhfamiliee,  Ardeinae,  the  true  hercms,  and  Botaurlnae,  the  bitterns 
(Peters,  1931)*  To  these  two  subfamilies  are  referred  thirty-one  genera 
and  sixty-two  species*  No, lees  than  eighteen  of  the  genera  are  monotypie 
with  the  average  number  of  species  per  genus  for  the  entire  family  being 
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oaly  2«0*  Ardea  i«  th«  largest  genue  vlth  tm  epeoiee* 

The  high  proportion  of  laonotypic  or  small  genera  does  little  to 

« a 

express  interrelationshjjM  of  the  forms*  Under  the  present  systen  the 

> * • 

genera  have  been  set  iq>  entirely  on  the  basis  of  external  characters^  end 
in  many  eases  on  such  ephemeral  characters  as  the  seasonal  breeding  plumes* 
As  the  internal  mrphology  of  the  feodly  has  never  been  investigated  at 
the  generic  or  specific  level,  it  seemed  probable  that  a study  of  the 
skeleton  might  yield  information  of  value  in  determining  intraspeeifie 
relationshipo  and  in  defining  the  generic  Units* 

Cochlearius*  the  boat-billed  heron,  has  been  included  in  this 

a 

study  because  of  its  taxcnoraio  position  in  the  order  Cloonlifomes*  This 

a 

monotypio  genua  is  currently  assigned  to  the  family  Coehlearlidae,  the 
second  family  of  the  suborder  Ardeas* 
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MATERIALS  AND  METHODS 


A total  of  326  skeletons  were  used  In  this  stud^«  These  were 
borx'owed  from  rauseuns  and  indiTiduals^  obtained  through  the  medium  of 
ehangS;!  or  ooUeeted  by  the  writer  locally.  Of  the  thirty-one  genera  and 
sixtytHo  species  currently  assigned  to  the  family,  the  following  twen'^ 
one  genera  and  fortytHo  species  were  exanlnedt 

Ardea  sumatrana  Raffles,  Ardea  goliath  Cretsschmar,  Ardea  laelano- 
cephala  Vigors  and  Children,  Ardea  cinerea  Idnne,  Ardea  herodiaa  trega*^**^ 
Court,  Ardea  herodlae  herodlas  Linne,  Ardea  occidarrt^TiM  A»¥^ubon,  Ardea 
pocol  Idnne,  Aixiea  paciflca  Latham,  Ardea  purpurea  Unne, 
pHeatus  (Boddaert),  Bu to  rides  vii’esoens  vires  cens  Linne,  Butoridee 
striatus  atrlcapillus  (Afzelius),  Srythocnus  rufiventrie  (Sundevall), 
Florida  caerulea  (linne),  Ardeola  ralloides  (Scopoli),  Ardeola  bacchus 
(Bonaparte),  Ardeola  speclosa  (Horsfield),  Bubulcus  ibis  ibis  (Idnne), 
Dichromanassa  rufescens  rufescens  (Gnelln),  Casmerodius  albus  modestus 
(J,  E.  Cray),  Casmerodius  albus  egret ta  (Qmelin),  Egretta  garaetta  garsetta 
(linne),  Egretta  intermedia  Deigr^,  Leuoophoyx  th»«i^  thula  (Molina), 
.^^anassa  ;^color  rufioollin  (Goase),  Syrifgna  slbllatrix  (Tsnainck), 
Naretlcorax  nycticorax  nycticorax  (Lime),  Nyctlcorax  nyctioorex  hoactU 
(Qmelin),  ^uticorax  caledonlcus  caledonicus  (Cbwlln),  %ctanasea  violacea 
yiolacea  (linne),  Nyctanassa  violacea  bancrofti  Huey,  Gorsachlus  atolanolo- 
^njs  (Rafflea),.Tigriomis  leucolopha  (Jardine),  Tlgrisowa  Uneatum  linear 
tinn  (Boddaert),  Tigrlsoma  mexicana  mexlcana  Swainson,  Ixobrychua  sinensis 
sinensis  (Qmelin),  Ixobrychus  Involuoris  (Vieillot),  T«^brychus 

(Qmelin),  Xmobrychus  cinnamomeus  (Qmelin),  Ixobrychus  str»”^-« 


U 


5 


(W«gler)j  Botaiurus  stellaris  stellarla  (Linne}^  Botaurus  lentlglnosug 
(Moattgu)j  and  Cochlearius  cochlearius  cochleariiio  (idnna)  of  the  family. 
Cochlearlldae • 

IteaaxiTttientSt  Eli^itean  naasurenenta  were  taken  on  each  epedaen* 
All  measuranentSf  exoept  those  of  the  preorbital  and  poatorbltal^  rtpre- 
sent  the  overall  lengths  of  their  respective  elenants*  Hie  in^rbital 
and  postorbital  neasursBents  represent  the  widths  of  that  particular  re<» 
gion  of  the  skull.  The  descriptions  of  the  measurements  axe  givn  in 
Adams  (19$2),  Baumel  (19$3)»  and  Qlatfeltw*  (19^)*  Osteologieal  terndnol* 
ogy  is  that  of  Howard  (1929)* 

A review  of  the  standard  neasxiremants  of  sise  as  given  in  Table  1 
shows  the  liqprafitiealiV  basing  a taxonondo  or  phylogsaoetio  study  ox 
these  measurenMDts  because  of  the  great  variation  in  siae  of  the  species 
currently  assigned  to  the  family.  It  was  decided  therefore^  that  ratios 
would  be  used,  rather  than  sise^  as  the  basis  for  the  oooq>arative  study. 

Ratios,  Twenty-eix  ratios  were  counted  from  the  eighteen  skele- 
tal measurements.  Each  Is  listec^.  with  its  msan,  standard  deviation,  (w- 
efficient  of  variation,  and  their  reepective  standard  errors  in  Table  2, 

These  ratioa  are  divided  into  three  grotqpe,  (l)  those  dealing 
with  the  skull,  (2)  the  intramembral  ratios,  and  (3)  the  intexmembral 
ratios.  Those  of  the  skull  were  used  to  indicate  diffexwees  in  cranial 
development  and  culnen  relationehipe,  Ihtramembral  ratios  con;)are  one 
element  of  the  wing  or  leg  with  the  zwmaining  elenente  of  the  respective 
appendage.  The  ula  and  tibia  were  used  as  standards  for  the  wing  and  leg 
ratios,  respectively,  Ihtennembral  ratios  oonpare  elements  of  the  wing 
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to  elenmte  of  the  leg* 

The  intermenbral  and  Intramenbral  ratios  were  oonputed  to  show 
differences  In  structural  nodlflcatlcms  that  might  be  correlated  with 
the  life  hletor7  of  a given  species*  Also  these  ratios  nd^t  be  corre* 
lated  with  the  patteni  of  flight  of  some  of  the  species*  Through  these 
two  factors^  these  data  may  eventually  be  correlated  with  the  ecology  of 
the  Individual  in  some  future  etu^  of  the  family* 

Qualitative  coislderatlons  * Certain  qualities  of  contour  and 
ccmfoxnatlon^  idiile  measureable^  do  not  lend  thenaelves  readily  to  such 
treatment*  These  characters  have  previously  been  referred  to  as  percept 
tlble  differences  by  F^n  (19$2),  and  as  morphologleal  differences  by 
Nelson  (l^U)*  The  works  of  these  two  men  represent  the  extremes  of 
methods  of  osteologleal  study*  Felon's  meUiod  was  gxoss*  conpared  to 
Nelson* s method  which  was  by  the  .use  of  a stereosopplc  microscope*  Both 
methods  have  been  useful  In  this  stuify*  The  8tez*eo8eopic  microscope  was 
found  to  be  moat  useful  when  gross  examination  proved  Inadequate* 

Beecher  (1953)  expressed  serious  doubt  as  to  the  tax)onomle  value 
of  osteologleal  characters*  However,  I hold  with  Nelson  (195U),  that 
muscle  sears  and  bony  projections  are,  "****ln  certain  cases,  very  impor- 
tant taxonomic  characters •* 

. The  qualitative  characters  used  in  this  study  deal  with  Just  such 
prejections  and  muscle  sears  as  those  referred  to  by  Beecher,  and  Nelson* 
Some  are  of  a very  delicate  nature,  and  others  are  more  durable*  The 
qualitaUve  characters  of  the  skull  are  delicate  and  difficult  to  preserve* 
I have  attempted  to  eliminate  characters  that  were  not  consistent  in  large 
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Bttzdes  of  speeiioena. 

The  eleoente  of  the  poet-oranlal  skeletcm  show  profound  qualit** 
tlTB  differenoee*  Theee  characters  afford  sufficient  erldenee  for  groups 
ing  the  speolee  as  presented  in  the  following  sectioa^  and  yAma  combined 
with  the  quantitatiwe  canparisons^  th«7  afford  the  basis  for  setting  tq> 
the  generic  diagnoses.  Theee  qualitative  characters  are  given  in  Plate  2 
for  ready  reference. 


gSANTITATIVE  CHARACTERS 


A review  of  the  ooefficlenta  of  variation  of  the  skeletal  measure- 
ments  shows  a relatively  low  value|  the  range  being  0,85  per  cent  for  the 
ulna  (<r)  of  Ixobryehus  exilis«  and  the  quadrate  width  (d*)  of  Tigris ona 
mexlcana  to  12.32  per  cent  for  digit  II,  phalanx  1 (cT)  of  Ardea  purpurea. 
The  mean  coefficient  of  variation  is  3»85  p«r  cent,  ^diioh  is  a relatively 
low  value  as  compared  with  sinilar  statistics  of  other  grotqps  of  sniaals. 

The  twenty-eix  ratios  were  originally  calculated  on  the  basis  of 
aex.  The  sexes  were  then  ooiiq>ared  by  a review  of  the  ranges  and  means  of 
the  respective  z«tios.  These  coeparisons  showed  that  the  sexes  were  in- 
separable because  there  was  ooqplete  or  paxixLal  overlap  of  the  ranges,  and 
frequently  identical  means.  As  a result,  the  sexes  were  grouped  to  give 
larger  samples  of  rare  forms. 

A review  of  the  eoeff ieiente  of  variation  of  the  ratios  shows  a 
pattern  similar  to  that  of  the  skeletal  measurenents.  The  coefficients 
of  variation  range  from  0,31  per  cent  for  the  radius/ulna  ratio  of 
Bubulcus  ibis  to  12.8U  per  oent  for  the  preorbital/postorbital  ratio  of 
Ardea  herodiae  treganaal.  The  mean  coefficient  of  variation  is  3*25  per 
cent,  iq)proximately  the  same  as  that  of  the  raw  skeletal  measurements. 

Following  are  the  ratios  used  with  their  respective  abbreviations  t 


Skull:  Ratio  Abbreviation 


Preorbltal  widtl^Skull  length  Pre/Sk 

Preorbital  wldt^^ostorbltal  width  Pre/Post 

Preorbital  width/Cranium  length  Pre/Cr 

Postorbital  widtl^Cranium  length  Post/Cr 

Pterygoid  length/Quadrate  length  Pt/<U 

Quadrate  width/Quadrate  length  Qw/Ql 


4 


8 


9 


Intramenibrals 

Abbreviation 

Humerui^]jaa 
Hadius^Hna 
Carponetacarpus/Ulna 
Digit  Phalanx 

Digit  n.  Phalanx  2/Ulna 

J 

Hu/Ul 

RaAl 

Cmc/Ul 

P-lAl 

P-2/U1 

Fenur/Tiblotarsus 

TarsoaetatarsusAlb^tarsus 

HalluV^ibiotarsua 

FeAi 

Ta/Ti 

Ha/Ti 

Intermembrali 

FenRur/Humerus 

Femur/Ulna 

Fanur/Carponetacarpus 

Tibiotarsus/Humerus 

Tibiotarstis/Ulna 

Tibiotarsus/Caxpometaearpus 

Tarsonetatarsus/Humerus 

Tarscnetatarsus/Ulna 

Tarsonetatarsus/Carpometaoarpus 

HalluVHumerue 

HalluxAlne 

Hallux/Cerpometaearptis 

Fe/Hu 

Fe/Ul 

Fe/Cme 

Ti/Ha 

Ti/Ul 

Tl/Cno 

TaAu 

Ta/Dl 

Ta/Cno 

Ha/Hu 

Ha/Ul 

Ha/Cno 

In  order  to  detendne  the  siailarlty  in  tr«nd  of  the  ratloe  pre* 
eented  in  Table  2,  the  speeiee  vere  assigned  nuaerieal  rank,  based  on  the 
ascending  Talue  of  a particular  ratio.  Thusy  in  considering  the  ratio 
Preorbital  vidth/SkuU  length,  Casmerodius  albus.  with  a nean  ratio  of 

■ i 

8.1i3  per  cent^  oce\Q>ie8  position  1 and  Cochlearlua  cochlearius.  with  a 
mean  ratio  of  l6.75  per  cent,  occupies  position  1|0.  This  indicates  as 
far  as  this  particular  ratio  is  concerned,  these  two  species  are  the  most 
distantly  remoTSd  from  each  other.  On  the  other  hand,  Ardea  occiden^^^^^^^ 
(nean  ratio  9.50  per  cent)  and  Ardea  herodlas  (mean  ratio  9.8U  per  cent) 


occuqpy  positions  6 axKi  7«  reflecting  their  close  relationship. 
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Skoll  ratios » 

Preor^tsyskttll 

1»  CssmorodixM  albus 
2.  Ardea  purpui^ 

3«  Ifendranassa  tricolor 
U*  Aitjtea  smiiatram 
$•  figrlsoma  mexlcana 
6«  Aroaa  oocldentalis 
7.  Ardea  he'nxiias 
8«  Bgretta  Karsetta 
9*  felehrotnanaasa  rufescens 
10.  tsucgpho3rx  liiula 
U*  Involucrls 

12*  plleatua 

13*  HCTiaoma~Bjneatuin 
lU«  g’loriidana  caerulea 
15«  3y Wychus  strundl 
16,  fiylomS  ieucolopha 
17«  Araea  goilat^ 

18,  Btttoriaes  strlatua 
19«  ArtUa  clraei^ 

20.  Ardea  cocol 


21. 

22. 

23. 

2U. 

2$. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 
3U. 
3$. 

36. 

37. 

38. 

39. 

Uo. 


Ardeola  ralloides 
Eeretta  intenae^ 
ItoWchos  sodi^"* 
Ar^ea  melayoapfaA^ 
Ardea  pacific 
Ar^la  specloea 
Bidyglwie 

Syrii»  si^iiatrlx 
wri^rtaes  viryqspi 
^lyt^enua  rttfayiptifle 
^taur^'TentAg^stis 
Ardaoia  baedwe 
^^oorioc  csSdoa^cqa 
iWWehMB  etoanels 
stwasea  yielyea 
aiioorax  nyol^ 
atamrys  stJljarii 
^raatdfa^  aeiano: 

CochleaiSils 


Preorbltal/Postorbltal i 


1. 

2. 

3. 

U. 

5. 

6. 

7. 

8. 

9. 

10. 

n. 

12. 

13. 

3ii. 

15. 

16. 

17. 

18. 

19. 

20. 


Ctersachltie  melanolophus 
Myc^corax  c^edUmicua 
t^^tamuBsa  •^doiacea"”’ 

ibljr^ 


Lcue 


a s&iiaiaix 
gyetiooi^  nyetlectt|m 
rlorida  oaerulea 


irodiTM  pUea^m 

teacopho^^  tWla 
Mchipmanassa  r 
^iadacaa 
Aroeola  ^eciosa 


ISS 


ibryehus 


_ atrianll 
araetia 


Ardea  paciflca 
Ardeola  raHo 
lupogychus  in 

mmmmtmmmmmmmmrnmmmf  mmmm 


inocephe^i 

ttermedy* 


21.  BntoidK^  Tlreseaps 

22.  feutorldas  str^^oe 

23.  Mrytfaoci^  rd^iTantrla 
2U.  ^eola  bacchus 

29.  lybrTdMB  a3dll.B 

26.  figrlona^  jeocotoaha 

27.  6ochleariiie  ooet^^ 

28.  Ardea  oodwant^^ 

29.  Ardea  Wodias 

30.  Hydranassa  tricolor 

31.  Atdea  goSaSi 

32.  Ardea  ciyrea 

33.  Caroerodlus  alboa 
3U.  Ardea  siaatmia 

35.  laaobargSpB  einensla 

36.  Ardea  coco! 

37.  j^taurue  imtlglnoaua 

38.  Botauma  etallarla 

39.  Ardea  iwrpar^ 

Uo.  IxpUryeiMMi  d,nr)aMoaeqa 


Preorbjtjti  /Craniunt 
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1. 

2." 

3,' 

U.' 

5. ' 

6, ' 

7. ’ 

8, * 
9.' 

10.  • 
11.  • 
12.  • 
13.  ‘ 
Hi.‘ 

15. ‘ 

16.  ‘ 

17.  ‘ 

18. 

19. ' 

20. 


Tlgrisoraa  mexlcana 
Caeaerodlus  albaa 

involucrls 
txok 


Sua  exllia 

towt  purpurea 
“ ssa  tricolor 


atarychua  slnetisia 
^orisachiug  laelanolophias 
^yriaaa  albilatirlx 
Tifdi^  lineattm 
ftc^uicu8"ible 
j^brrchus  stmniii 
Florid  caerulea 
Plihero<|dus  pileatua 
Egi^ta  aairaatta 
Ardea  p^cif:.ca 
Dlchr<pmyiaaf«  rufeacena 
Ardaa  o^cidentalia 
Leucophayx 
Ardaa  1 


21.  Tigrionila  leixcolopha 

22.  Btttorldea  vlraacgia 

23.  Intewiediia" 

2U.  Ajroaola  ralloide^ 

25.  At(^  BxmtratMt 

26.  Ardaola  spaeioaa 

27.  rufiventrla 

28.  Itotaurua  lentlglnoeua 
29#  tfyctanaaaa  vlolacea 

30.  ^torddea  strlatua 

31.  t^yctioorax  caiadc^coa 

32.  Ardaa  dnaraa 

33«  iBotaarua  stallarla 
3Ui  Ardaa  jawlanocephala 
3$i  Ardaola  ^cchna 

36.  Ardaa  goliath 

37.  Nyotioorax  nycticorax 

38.  Ardaa  coooi 

39*  Ixobarychua  cinnaxaoineTia 
I^Oi  Cochleari'ug  cochleariua 


Poatorbital/CraniuBi 

1.  Caamerodlua  albue 

2.  Ardea  purpurea 

3. '  Ijopbrychua  ainenaia 
U.  Ifydraijiaaea  tricolor 

5. ‘  ^obrychua  exilia 

6. *  Loobrychua  involucria 

7.  Ardea  aunatrana 

8.  Botaurua  lentiginoaua 

9.  feotaurua  s'tellaria 

10.  Ardea  herociiaa 

11.  Ardaa  occidentnHw 

12.  Ardea  cocol 

13.  yj^on^  latucolopha 
lit.  Aroea  cineraa 

15#  Rariaona  me:^capa 

16.  ^)!jo^rychua  clnnaiaoMeue 

17.  Ardea  pa^ioa 

18.  Butoridaa  vireaeeKa 

19.  l^lrythocnus  rufiTrotria 

20.  Ardeoia  wiUoid^ 


21. 

22. 

23. 

2h. 

25. 

26. 
27: 
28. 

29. 

30. 

31. 

32. 

33. 
3U. 

35. 

36. 
37* 
38* 
39. 
Uo. 


to^ta  intanaedia 
^aa  ylCtto 
BaiOTlaS  atrlatUB 

HariJWBir linaatua 
getta 
chua 

pileatua 


aa  ruf aaeana 


oaarulyi 


A»jhw>la 


n 



Ardaa  aalcpocaphala 
lacioaa 
8i1>ilatrlx 

ygaaimua  melanolophua 
patmacaa  violacea 
jaWtieera^  nycticorax 
yiarti^wr^  caledcailcua 
BoAlaartius  cochleariiia 
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P terygold/ Quadrate  lengtht 


1. 

2. 

3. 

k. 

5. 

6* 

7. 

8. 

9. 

10. 

11. 

12, 

13. 

m. 

15. 

16, 

17. 

18, 

19. 

20. 


Ardea  rrollath 

c^naaoBtus 
violacaa 
Ardea  si^trana 
Ardi>  <»coi 
Ajdaa  oelanocephala 
iMta*  cineiitm 

intemedla 

Botaarus  lentijgInSBua 
Casnercxiiiis  ail  rag 
fer^^corijr oyctiwrax 
Ardea  pii^mrea 
tferciicOT<«  oaladonAcua 
Ardea  h^Fodi^ 
Arijbc>3A“8pecio^ 
feianrus  stellarla 
^cklearlus  oochlearlue 
jmfaychua" slneMle 

Ardea  occlden^^T^’* 


21.  jjcobrTchtia  exllls 

22.  ^rsachius  inelanolophus 

23.  Srythocnus  r^lvantrla 
2li.  l*ilhcrod]jtis  pileatua 
2^*  Ardea  pa^Jica 

26,  figretta  caraetta 

27.  f Igriaopia  i^xicana 
28*  Syrl^roa  sibilatrix 
29.  Ardjaola  bacchus 

30*  bicltforoanassa  rufescena 

31.  Bu\>u1cu8  ibla 

32.  ^lorida.  caerulea 

33.  Bttterideai  virwcens 

3U.  Hy^anaaia  triLCoi^ 

35.  wioridee^ atriatiie 

36.  toula 

37.  i^eola  rSlioldee 

38.  flariornla  leucolopi^ 

39.  !l!!xpbrych:i5B  lnvoittcr£a 


Quadrate  width/ Quadrate  langthi 

1,  Ixpbrychua  climaraomeua 
2*  Botaurus  “stellarla 
3.  Art^  cocoi 
U,  Ardea  occidentalls 

5.  Ardea  cinerea 

6.  fcasmerc^us  albue 

7.  i^ea  herodlae 

8.  Ardea  purpur^ 

9*  feotaur^  lentig^sna 

10,  itod^  nelanocephala 

11.  IscpbrychuB  Imrolucrie 

12.  !^ea  goJJatfa 

13,  ^^'brycRaa  earfHe 
lU,  Myctj^rax  nycilcorax 

15.  Ardea  suMitrana 

16,  l3cobry(^us  etruall 

17,  BuUradea^ atrlatua 

18.  j^eoia  apecloea 

19.  Tigidomda  leucoloi^ 

20,  ^gretta  Inteiroedla 


a. 

22, 

23.* 

2U.’ 

25. ’ 

26, 

27. 

28, 

29, 

30, ’ 

31, 
32*’ 
33* 
3U, 
35. 
36* 
37* 
38* 
39* 
ho* 


Erytho«aiua  iTuflventrla 
Ardeoia  SocW 
Bictanaaaa  violyea 
iq^ioorOT  caledooicue 
Ardea  pa5^ica 
^wialTaioldeB 
MchrqatMiaeaa  iMjfesoene 
twxooidioyx  thula 
f ACTleya llneatum 
^ttor^ee  vireecwM 
^rida  cawnilea 
ti^riaoiM  laej^ 

B iiherci^us  pileatue 


ta  garaetta 


■cue  ibie 
ll^bryqhua  sinenaie 
^brdrmjiwaa  trdcoW 
fersaohiue  aie!Unolephue 
frc^eariy 
Syrlgma  slSilafebc 
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Ihtennembral  ratios  t 


Feroiir/Humerus  t 


1. 

2. 
3. 
U* 

5. 

6, 

7. 

8, 
9. 

10. 

U. 

12. 

13. 

lU. 

15. 

16. 

17. 

18. 

19. 

20. 


Ardea  paclfiea 
Axtiaa  cinerea 
figratta  Intwnadla 
Ardea  hyodlat 
8aaiBer53itiii 
Syrlaaa 

kr^M  oocidantaila 
Ai^ea 

‘ oowl 

a rttfeeeena 


Leucophoyx  IAmST 
yior^  ca«rt^^ 
Sga^ta  gynieiia 
golia^ 
xbia 

ftrdranassa  trt«)lor 
NyetanMaa  vioiaoea 
Qoraaehiw  nelanolophaa 
Ardea  aumatrana 
j*llheg5dlos  pilaatus 


Feamr/Dlnai 

1.  i^aa  paclflca 

2.  Egrettalntaxroedla 

3.  jwaa  ej^raa 

U.  CaaaerodLlua  albua 

5.  Ardea  herocillM 

6.  STOlgnaTaibllatr^ 

7.  rilchromanywa  rufMcena 

8.  Ardea  ocoldan*^ft7\a 

9.  Ardea  aelanoc«fiaIa 

10.  Bg^tiTgaraetta 

11.  ttaila 

12.  BiorlcUi  wiarulaa 

13.  Ar<W  eocoi 

lit.  tl^yxiranasaa  tricolor 

15.  Px^rodltta  pilea&ie 

16.  Ardea  aumi^rana 

17.  Rb^cua  11^ 

18.  i^yctanMea  vlolacyt 

A 19.  fioraachiia  aelanolophoa 
20.  Ardw  gol3!aifa 


21. 

22. 

23. 

2U. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 
3U. 

35. 

36. 

37. 

38. 

39. 
Uo. 


21. 

22. 

23. 

2U. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 
3U. 

35. 

36. 

37. 

38. 

39. 


Hyctioorax  nyctlcorax 
Ardea  purourea 
i^yetlcorax  caledonloua 
i^eola  ralloldea 
ArdeojA  bacchue 
Aideola  apecloaa 
Brythoenua  ruflventrla 
ilaleQma  mxiovm 
Botorldee  Tlie8C<»ia 
jfebrychuia  atrundl 
^oteuroa  Tentiglnoaua 
^torldee  atrlattia 
Botauroa  atellarle 
cixbleariua  ooeblearlua 
ftiariaoBMrTlneatt^ 
Tlgrlomla  leucolopha 
laphryxdnia  clrmaiaomeoa 
jxdbi^chua  alnenala 
Ixobnrohua  exllia 
irobiychua  Imrolucrla 


Ardea  purpurea 
Ardeoia  rioioldea 
Ardeola  bacchus 
Tigriaona  mexloaQa 
^yctlcorax  nyctlcorax 
]^^iicorax  ealedonlcua 
Cochleax^CuB  cochlearlua 
liliytiioenua  ruflTentrla 
Az^eola  apecloaa 
Tlgrlsona  lineatum 
duterldea  vireacena 
Sutoirldea  airlatua 
Uotaurua  lentlglnoaua 
Ixobrychua  atr^l 
botauxiia  "a  tcdlMda 
¥lglomla  Wcoldpha 
^brychua  cinnaaoKii^ 
^brychua  ey^^^g 
Ixobxychus  involucrla 


Femur /Carpon>tacarpi»  t 


li4 


1.  Ardea  paclflca 

2.  Syrlgma  sibllatrix 

3.  iferetta  Intermedia 

U.  Dichromanaesa  rufescene 
5*  Ardea  cinerea 
6i  Casnwrodius  albus 
7.  iFlorlda  oaerulea 
8*  j^ea  herodiae 
9*  B^ydranassa  tricolor 
10*  Leucophoyx  thula 
11*  ^eretW  garaetta 
12.  Ardea  occidwitSis 
13*  Ardea  melanocephala 
lii*  Pilherodlue  pileatua 
1^*  Nyctanassa  vlolacea 
l6*  wrsachius  melanolophus 
17*  ^ubulcueTbie 
l8*  Ardea  coeoi 
19*  Ardeola  bijuwhua 
20*  Ardea  gojiafe 


21.  Kyctlcorax  nycticorax 

22.  feneticorax  caledonicue 

23.  j&deola  ralloldes 
2U.  Ardea  purpurea 

25*  iSrytitomue  jrufiventrle 

26.  Ardea  auiaatrana 

27.  ^taurus  lentigl3x>8ua 

28.  Ardeola  Bpeclosa 

29.  StxpWychus  strumii 

30.  Butoridee  vlreecens 

31.  figriscmia  laexicana 

32.  ^toridea  atrlatiia 
33*  Botaurua  atellarle 

3U*  6ochleaid.ua  cochlearlua 
3^*  fieriaoBuirTlneatuin 
36.  lllxobrychua  cinnamomeua 
37*  Yigriomia  leuoolopha 
38*  jb^xychua  ainenala 
39*  ^Vaychw  exilia 
UO*  Ixobrychua  involueria 


Tibia/Humerua  t 

1.  Ardeola  apeoioea 

2.  ^raachiua  nelanolophua 
3*  ^yctiow«  nycticorax 
U*  fedwrldee^ atriatua 

5*  faythoenua  nifiventrla 
6*  todea  paclflca 
7*  jxpbrywue  atnai^ 

8*  ^fercti^riS  oaiedonicua 
9*  Ardeo^  bacchua 

10.  ^toridea  vireacena 

11.  fetaunM"ateileria~ 

12.  Ardeola  ralloidea" 

13*  Syrigraa  aibllatrix 
lU.  Aroea  cinerea 

15*  fedtaurue  lentiginoaua 

16.  Ardea  occidentalia 

17.  Ardea  purpurea 

18.  dochlearlxis  cochleariua 

19.  Ardea  goliath 

20.  Bubulcus  ibia 


21. 

22* 

23* 

2U* 

25. 

26, 

27, 

28. 
29* 

30. 

31. 

32. 

33. 
3U. 

35. 

36. 

37. 

38. 

39. 
I4O. 
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TlbWmjn*i 

1«  Ardeola  apeclos^ 

2,  (loraacKlua  nelanolophaB 
3«  Ardea  p«c&ica 
U*  SyriaMrslbliatrlx 
5*  aytroroiM  rytflvantrla 
6*  Ardeoia  biac<irB^ 

7*  i^ea  cinerea 
8#  itl^ticorax  nyctlcorax 
9*  Aroaola  rSUoidy 
10*  tfyrtlcorax  <»ledonicua 
11*  Ardaa  oc^dentalis 

12.  ^torldea  vl3?escena 

13.  jCaDWychiia  atruwll 
Aztlaa  sTBsatrana 

15.  A1F35;  purpurea 
l6«  Tigriaoroa  mexLcana 
17*  fiotaurus  ‘stellaria 
18.  ^tttroldes  atrlatua 
19*  j^ulcua  "ibis 
20.  ii^igriaonia  lAneatun 


21*  Ardea  melanocephala 

22.  Ar^ea  herodlae 

23.  Coehlearlua  cochlearlua 
2U»  iBotaimia  leotlgAnoaua 
25*  Piiherodiua  pileatua 
26«  jjyc^maaaaT ^^aa* 

27*  T^oiariorir^  jjmcolopha 
28i  Ardea  goilaih 

29*  jjjjydimnaaaa  tricolor 

30.  Ardea  cocoi 

31.  Ftoatta  intermedia 

32. *  ieucophoyac  timla 

33*  d^aanerodliM  albua 

3U.  ^chlromana^^  rufescena 
35.  ^iAda  caerulea 
36*  j^brych\aa  clnnarnoiBeus 

37.  §greito  garaetta 

38.  &brrchue  involucrls 
lapbr^hua  exilla 


Tlbla/Carpcanetacarpua  t 


1. 

2. 

3. 

U. 

5. 

6. 

7. 

8/ 

9. 

10. 

11. 

12. 

13. 

U*.* 

15/ 

16.' 

17. 

18, ^ 

19. ^ 

20. 


Ardeola  specloea 
Goreachlus  welanolophoa 
Rrythocnua  ruflventrla 
Ardea  pacif lea 
iqreticorax  nyctlcorax 
Ardeola “bacchua 
Ixpbrychus  strumil 
Syrlgaa  slbl^trlx 
Sptaurui^Tentlg^eua 
Kygblco]^  caledonlcna 
Iwiorldee  atrlatua 
feitorid^  yirweena 
Ardeola  railojdes 
Bo^urua  ^Harla 
Ardea  clnei 

VWHMHW  mrnrnimmtmm 


»rea 


l^tanaasa  violacea 
l^bryehua  clnnaaoaeaa 
Ardea  occldentalla 
Pllherodilus  pllea1au> 
Ardea  purpurea 


21.  Bubulcua  Ibla 

22.  Tlgrlaoroa  Hneatum 

23.  Tlgrlsoma  mexLcana 
2li.  l^dranaasa  ^color 

25.  Ardea  henrodiaa 

26.  Cochlearlua  cochlearlua 

27.  Fiorlda  caaruiea 

28. '  Dichraaamesa  rufeacaraa 

29. '  Ardea  melaxioceSNla 

Leucoplyyx  tfaula""" 

31. '  IxDbrychua  sineinsla 

32. '  j^ea  goUatk 

33.  fegretta  Intermedia 
3U.“  Tlgrlomls  leucolopha 

35. ’  fe^tta  garaetta 

36. '  Ardea  aumatrana 

37.  Casmerodiua  albua 

38.  IxDbrychua  exLLLs 

39.  Ardea  cocoi 

UO.  jjoDbrychua  Involucida 
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Taraue/Humarus  t 

1,  Ixobrychus  strunll 
^iyctlcorax  i^rctlcorax 
3*  filrythocnus  ruflvantrlB 
U.  Butorldas  striatue 
$•  Gorsachiua  melanolophus 

6.  Botaiirua  stellarla 
7*  Ardeola  baccbue 
8,  Nyctioorax  caledonlcua 
Butorldes  vlraecena 
10*  Ardeojji  ralloldea 
U«  jUrdeoia  speciosa 
12a  Botaurue  lentiglnoBua 
13  • Loobrychus  clmamomeuB 
ilia  Cochlearlua  eochlearltie 
l5a  TlKriorola  leucoiopha 
l6a  Syritgna  albllatrlx 
17*  Ardea  pacif^ica 
l8a  laoobryStoia  Inyolucria 
19a  Ixpbrychua  alnenala 
20*  Ardea  clnerea 


21a 

22. 

23. 

2U* 

2$, 

26. 

27, 

28, 

29, 

30, 

31, 

32, 

33, 
3U, 

35. 

36, 

37, 

38. 
39* 
ItO. 


Taraua/Ulnai 

1.  Gorsachiua  melanolophus 

2.  Ardeola  bacchus 

3.  Krythocnus  ruflventrla 
U.  Nyctlcorax  nycticorMT* 

5,  l^bryehus  atramii 

6,  Ardeola  wilioidea 

7,  Uutoridee  strlatus 

8,  Botaurus  stellarla 
9*  Butorldes  vlrescena 

10.  Nyctlcorax  caledonlcua 

11.  Ardeola  specloaa 

12.  SyrlCToa  albllatrlx 

13.  Cochlearlua  cochlearlua 
lU.  Tlnrlomls  leucolopha 

15,  Ardea  aumatrana 

16.  Ardea  paclflca 
17*  Tlgrlsopia  mexlcana 

18.  Botaurue  lentlglnosua 

19.  Ardea  clnerea 

20.  Ardea  purpurea 


21*  Ixobrychus  clnnanoweua 

22*  Bubulcus  ibla 

23*  Ti?<riaoBia  Hneattim 

2U.  Ardea  goliath 

25*  Pilherodlua  plleatua 

26.  Ardea  melanocephala 

27*  Ardea  occidentalla 

28*  Ardea  herodlaa 

29*  Nyctaiiassa  vlolacea 

30.  Ixobrychus  Involucrla 

31*  Efpretta  garaetta 

32*  3jpbrychus  axilla 

33*  Leucophoyx  thula 

3U.  Hi'pretta  intermedia 

35*  Florida  caerulea 

36*  Ardea  cocol 

37.  Ifardranaasa  tricolor 

38*  Casmerodlua  albtia 

39*  Dichroamanassa  rufescena 
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Tarsua/Carpometacarpua  t 

1«  IxpbrychiM  atruadl 
2«  feiybhocpua  ruflventrla 
3«  Ardeola  bacchua 
U*  ^^ticorax  nyctlcorax 
5*  doraachlua  g»3j>nolophua 
6*  Sotam^  Ttailar^ 

7«  iittoryiaa  etrlatua 
8«  Acidtaoia  ralloixiiiMt  ‘ 

9«  ^tloorax  ealedionioua 
10,  Bittorldai^Ti!^ 

U«  ^taurua  "lentiginoaua 
12*  fBobryohoa  cinnamoBaua 
13«  jjSdleoia  apecloaa 
lU«  ibrlgna  aibilati^ 

15*  Ardea  paciilea 
16«  fechieaHua  cochlearlua 
17«  figrlaqM'nexlcana 
18,  Aj^ea  cinerea 
1^*  purpu^  . 

20.  Tlgrioinis  lem|H(j|pi^ 


21. 

22. 

23. 

2U. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 
3U. 

35. 

36. 

37. 

38. 

39. 

Uo. 


Nyotanaaaa  violaoea 
Bubulcua^bla 
lapbryx?hua  alnaiiala 
iroWj^hua  tovolttcrla 
T^lCTlaoi^lineattai 
Pilherodlua  piiaatua 
l3BpbarychMa"<m 
Ar<W  oc^dwitaijji 
Hr^an^aa  ^ooIot 
^daa  faeSrodlae 
^ridTcaaruiaa 
Ardaa  aelanoeaip^ala 

j^a^ta  garaatta 
Ardaa  aamatrana 


-Ieim»a3^  ru/aseana 
daa«ero(^  alboa 
Ardaa  coool 


Hallxuc/Humeruai 

1.  Ardaa  olnaraa 

2.  ifycianaaaa  vloljwaa 

3.  Ardaa  aalmocynaS 

U.  doraachlua  BMpLanoiCophua 

5.  Artaa  harodiaa 

6.  tdchrcwanaasa  rufeacona 

7.  Ardaa  padiica 

8.  Ardaa  occldantalla 

9.  Ardaa  coooi 

10.  Nyctlooiyc  nyctlcorax 

11.  ciuBMCTocfiua  albua 

12.  l^tlooriSr* oa^edonlcua 

13.  «ratta  gara^t4i 
lU.  LaucopKo^  thala 

15.  Cbe^wdw  coc^aarlua 

16.  SyrAaaa  alSliatrlx 

17.  ferythocnua  ruflTantrla 

18.  Ardaa  aumatiyna 

19.  Ardaa  goliath 

20.  ^tauriB  atailarla 


21. 

22. 

23. 

2U. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 
3U. 

35. 

36. 

37. 

38. 

39. 

UO. 


Tlgrlaoma  llnaatua 
Ylgrlawaa  maxieana 
iUraaola  bacchua 
ftrdra^aa  tricolor 
itodaolU  rallo'ldaB 
f!ljor^  caarulaa 
Biita  Intanaadla 


iua  piiaatua 

^toridaa  atrlatw 
llxobiychaa  ato 
Ardaola  'apaoloaa 
^iorldaa  viraacapa 
^iaurua"* lantlglnoaua 

laopfay^M  cinnaiaoaaaa 
adnanila 
jjiyol  icrlp 
ifcrobx^hua  aatdll  i 
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1. 

2. 
3. 
U.' 

5. 

6, 

7. 

8. ’ 
-9. 
ID. 
11. 
12. 
13. 

m. 

15. 

16. 

17. 

18. 
IS. 
20. 


Qoraachlua  melanolopit 


Ardlea  herodlaB 
iirdaa  pacl!f£ca 
■^ea  Occidents 
dagnerodlua  all 


tfilhCTodlus 


Cociilearlua' 


— 21.  Hydranaasa  tricolor 

22. '  Kgretta  Intermedia 

23.  Erythocn^  rufiv«ntria 
2U.'  Ardeola  ^acohua 

25.  Ardea  goliath 

26. '  i^lorlda  caOTulea 

27.  Ardeola  ralloidea 

28.  Bubulciia  iPia 

29.  Tigriomis  leucolopha 

30.  Botetmia  stellaria 

31.  Arreola  apeciosa 

32.  Butorideo  vireecena 

33.  Buto rides  striatua 
Ixpbrychus  strundi 

35.  Ardea  purpurea 

36.  Botaujnjia  lentiginosua 
37^  fioWy<fc>8  cjjmampneua 
38i  Ixpbr^hua  sinensis  *"* 
39.  IxoWychus  exilis 


Hal  liMt/Carpometacarpus  t 

1.  Ardw  cinerea 

2.  j^cWomanassa  Rescans 

3.  j^iamasa  violac^ 

U.  doreachiia  inelanolorfvus 

5.  Ardea  pa^ica 

6.  Ardea  nerodiaa 

7.  Ardea  nelanoeephala 

8.  i^ea  occidentalis 

9.  tfycticorax  calyksiicus 

10.  Snlgaa  sibliat:^ 

— 11.  wnotlcoi^  iiycHcorax 

12.  wretta  garaetia 

13.  dwiserodlus  albus 
lU.  leueopho^T* thu^* 

15.  AfybhoonM  rufiventris 

16.  Ardeola  bacchus 
— 17.  ifydranassa  tricolor 

18.  Ardea  oocol 

19.  ^iLherodlxa  pideatus 

20.  Florida  caerulea 


21.  Botaurus  stellaria 

22.  Tigris oiaa  Itoeatum 

23.  Ardeola  ralloidea 

2U.  Cochleaidus  cochlearixis 
25^  ji^gd^oiMrmexicaxia 
26;  jigrioxnls  leucolopha 
27.  ^jrotta  internedia 
28;  ixpiarychus  strumil 
29^  Ardea  sunatrana 

30.  Bubuicxis  ibis 

31.  Ardea  goliath 

32.  Botaurus  lentiginosus 
33*  Bu to rides  vires cans 
3U.  Butorldes  striatus 

35.  Ardeola  speclosa 

36.  !fxDbrychus  clnnamoiaeua 

37.  /urdea  purpurea 

38;  IxobiWtus  sinensis 
39.  Ixobrychus  involucris 
ItO.  Ixobrychvts  eodlis 
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liitraiaeBvbral  Ratios  t 

Huroerus/Ulna» 

1*  Pilho^o<ii^3  plleatua 
2p  Ardaa  eomatrana 
3*  Sonattagarget^ 

U.  fflchrosMOfiaaaa  rufeacena 
5*  feratta  Interawdila 
" tiicophoyx  thula 
-7.  Caaaierodltta  aibua 
8*  gpjg^  sISliatrix 
9*  Hcyoiw  Xineatiia 
10.  Tiexica^ 

U.  yyanaa^  tricolor 
12,  4^aa  pa<3fica! 

13*  jrdea  narodiaa 
— XU«  Roridia’oaw^ 

15.  irdaa  cocoi 

16,  Ardaa  ciner^ 

17*  Ajrdaa  weianocrohala 
18*  ijdaa  goliath 
19*  Qoraa^oa  mlanolofphaa 
20.  Harctanaaaa  riolacaa 


21«  y^eola  bacchua 
22.  Ardea  occldantalla 
23*  Ardea  purpuraa 
2U«  Tipriornia  laucolopha 
2$«  Bvmulooe“Tbla 
26.  dochlaariua  cochlearlua 
27*  Ardeola  rSloidea 
28*  Elbrythocntts  rufivwtria 
29«  Ardeo^  specioea 
30*  feutorldes  vires cena 
31*  Nycticorax  nyctioorax 
32*  %ctieor^  c^adiooi^ 
33.  Bptoridaa  striatua 
3U«  ^taurua  "lentigiysua 
35*  ^•j^mroa  stellarla 
36.  ^hrytAua  stnnnii 
37*  Ixobryt^iS  cinrucnomeua 
38.  i^brjxhaa  involacrIa~ 
39*  Ixpbrychus  exilis 


1. 

2. 

3. 

h, 

5. 

6. 

7* 

8. 

9. 

10. 

11. 

12. 

13. 

lU. 

15. 

16. 

17. 

18. 

19. 

20. 


Ardea  aumataryaa 
j^bipSGMi  eInnaiiMMaaa 
^igriornia  Iwioclrohir 
Ir^la  spadLoaa 
CochleaAua  coohlMBulMi 
Ardeola  bacoina 

Ixobryehna 


?la  - ^ 

feryyx>cntM|i  fitf ii 
laohrych  ' 
Boiaiunia 


^ilihejrwii' 

fetoridiy 

fetaurua^^ 

i*lfyetieora3 

^S"SS 

htttoricwa 


a. 

-22. 

23. 

2U. 

25. 

-26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 
3U. 

35. 

36. 

37. 

38. 

39. 


Nyctanaaaa  violacea 
Nyc^oorax  i^cticorax 
Syrlgaa  aXbiilatrix 


>brychaa  Involucrla 
I gT»»tta 
Florida  oaerulaa 
Ardea  purpuraa 

CTSI^^la' 

baanwrodius  aibua 
Sarrtta  bitpwedia 
ihuoophoyx  ^teula"" 
Ardea  pacSf  ica 
JLrdaa  oy;idantalia 
^lyachlus  nelanoloplnia 
DickroBMgSssa  rufescana 
Ardea  hpxxiiaa 
Ajdea  tttnerea 
^aa  aeianocyAala 
HydiNmiSsa  tricoilCTr 
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Carpometacarpua/Uln* » 

1,  Ardea  s\JTOtrana 
2«  Ardea  goliath  ‘ 

3i  Ayjea  5>coi 
U»‘  Ardea  aeYah^ 

5*'  f llfarlolSa  leu^XowMt 
6,'  CaroegrodiM  albm 
7*‘  Ardea  herSolaa 
8;  dochlieariua  oochlearlua 
9» 

10*  Ardea  occdcfeuffla 
U*  A^ea  ciner^ 

12*  fiijxUrona  j^neatim^ 

13*  jBc^tia  Inierined£i[^ 

Ih*  Bub^^  ibis 

15#  ^gretia  naraetta 

16*  Ardea  purpurea 

17*  Piiherodlus  pileatus 

18*  bucopho^irtnujLa 

19*  yrstumus  melywlophua 

20.  ifarctanaa^  vjLolacea 


21*  Ardeola  raHoldee 
22*  Ardea  pacif lea 
23*  bichromanaasa  rufescena 
2U.'  Ardeola  apecloaa 
25*'  ^yrlgna  slbllatrlx 
'26*  Florida  caerulea 
-'27*'  IlydiWtyaa  ^oolor 
28*'  B^ricW“ sirlaituT* 

29*’  ^torldee  yireaoena 
30*'  ^taydhue  Involucrla 
31*  t^tlcorax  caledonleua 
32i  yctl^rax  nyctlcorax 
33*'  Ai^eoia  bacchua 
3U*  ytaurua  atellarls 
3$p  ferbitoenus  ruflventrla 
36*  ^birychua  exllla 
37#  j^birychiiia  etrumll 
38*  iotjaurua  lentiglnosua 
39*  l^aohry^ua  clnnamcaaeua 


Digit  2.  Phalanx  l/Olnat 


1* 

2. 

3; 

-u* 

5: 

6. 

7; 

8; 

9* 

10. 

11; 

12. 

13. 

Ut. 

IS* 

16. * 

17. 

18. 
19; 
20. 


Ardea  axiMitrana 
Artiea  neianoce^iala 
TlgrlaoM  linytum" 
CaameroeSua  ayboiT' 
^j^lgrlaoairmexlca^ 
Ardea  occl^iaiAa 
Ard!^  icwcoi 
stta  int 


Ardea  hyrodiaa 


Ardea  HnerSa 

blT 


Lchr<jmapafi»  rufe 

Leucophoyx  Iwula 
Ardea  purpurea 
Ardea  CTUaiw 
Ck>rsaenfe 
PlIhCTodiua 
■^^ieola  Saci 
Ixobrychaa 


rufeacene 


21. 

22. 

23; 

2U. 

29. 

26. 

27. 

28. 
~29. 

30. 

31. 

32. 

33. 
3U. 

-35. 

36; 

-37. 

38; 

39. 


gdeola  jaaojdai 
Butortaea  Tirweana 
j'^yt^coni  ruflTeaSrla 
Mfigytia  giflpae^^ 
wehieaxdy  eoAlearliM 

Artiaeia  apeclo^ 
NyotMaaaa  ylnla^ea 
bubt5°oua  ^ 

ArSe 


paclflca 
l^iaut  slbllatrlx 
Korctaoio  c^edidnlcua 
ixDbryehua  ciimawiomeua 
Butorabdap" atrlatua 
iljydrimi^a  tricolor 
Ifaret^r^  nyctlcorax 
i^rida  ^eimea 
^bnridiiis  strumll 
Kphnnc^iua  dhvo'lwariLa 
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Digit  ^ Phalanx  2A?lna: 

1,  Tigriomla  leucolopha 
2«  Aniea  auwatran* 

3*  lineatum 

— i^orlda  caerulea 
5*  Ardea  goliath  ~~ 

6,  Ardea  purpiirea 

7*  ^ydran^sa  tricolor 
6«  Ciorsa^hius  melanoloi^ms 
9*  Ardea  herodiae 
10«  f igriaoiBa  mexieana 
U«  Ardea  cinerea 
12*  !l^ea  nelcnocephala 

- 13*  Casmerodiua  albus 
1U«  Botaimie  stellaria 
l5«  Ard<»  occidental^ 

l6«  biciiromiajtu^  ni^oape 
17*  ^gretta  intermedia 
l8«  Botaurug  lentigl^am 
19»  Ardea  cotoI 
20«  it^ilherodius  pileatua 


21, 

22, 

23. 

2u; 

25. 

26, 
27; 
28, 

29, 

30, 

31, 
32; 
33. 
3U. 

35. 

36. 

37. 

38. 

39. 


Nyctanaaea  vlolacea 
Syri^  aibilatrix 
Cochleariuy  cochleilMrip^ 


Uttcophcyx  thula 

wdedeoleMa 


Aidaa  pfHl*: 
^toridiSrir 
i{yctiy>raac  mro' 
Dutoridy~^^eMi 

Ixplyychua 


fflias 


Ardeola  ralloidaa 

^biyehua  inyeluorla 
Bubul^  ibia 
Ixobnychua  atwaaii 


Ixotaycfcua 
Ardeo^  ba 
Art^lia  sp 


bacc^ 

specioaa 


FaenaMg/Tibiai 


1. 

-^2. 

3. 

U. 

-5. 

^6. 

7. 

8. 

-9. 

10. 

11. 

12, 

13. 

m. 

15. 

16, 

17. 

18, 

19. 

20, 


Egretta  totemedia 
d»iaerodiua  albua" 
jb^bromanasaa  rufeacana 
^CTetta 


^jccraetta 


leocTOhoyiC  tla^ 
!l^!lori^  caerulea 


Ardea 

Ardiea 


herodias 


— . ccooi 
fer^jranaasa  iaplcolffiy 
Artea  paHirioa 
Ardea  nelnno'eephala 
At(^  cinerea 
Ardyt  oecdd^tad^ 
^y^KnuTalbiXairiS 
Pilh«r^u3  pilw^aa 
ArdUa  goiiatn^  ^ 
buholcM  ii:  ^ 


l^Unaasa 

Ardea  purpurea 


21.  Qoraachius  melanolophua 

22.  Tigriaopia  Hn^tua 

23.  VifyiaoirA  mexicana 

2U.  Cochlearlua  cochleariua 

25.  i^eola  rSpLoidtea 

26.  Hycticorax  caledonlcua 

27.  Ardeoia  bacchua 

— 28,  Hycticorax  nyctioorax 

29.  liutorides  vlrescena 

30.  Botaimis  lentlginoaua 

31.  ]".rythocnus  ruflventrla 

32.  liotaurus  stellaria 

33.  Butorides  striatua 
3U.  TlgrioxTiiB  leucolopha 

35.  Wbrychus  cinnamoneua 

36.  Ixpbi^h^  exilia 

37.  Ixpbrychus  sinansla 

38.  Ixobrychus  involucrls 

39.  Ixobrychus  strumii 
1|0.  Ardeola  speclosa 
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Tarsoiaetatarsua/Tibiotarsua  t 

r#  Bctaians  stelLariU 
2t  l:cobiychu8  VtruadS 
3*  ^obrychus  Involucrla 
U*  £»Dbr3^hus  climainoiBeua 
5»  Ixobrychus  ^lla  ~~~ 
6,  ErytMcaius  r^iventris 
7*  /urdeoia  bac^uii 
8.  Ardeola  raTiloides 
9»  Batorii^  striatua 
ID*  Butorldes  vires cena 
“ ^iycticorax  nyctieorax 
12*  ^ycticorax  caledonlcua 
13*  '!rit:riomia  icRxcolopt^ 
m*  Cocfalearius 

15*  LopbrychuT* si^ensja 

16;  Gorsachlus  Bte^aylophos 
17*  Bo  taurus  "Xentlginos^ 
Id*  Ardea  sumatrana 
IS* 

20;  Kgriaoma  mexlcana 


21V  Ardea  feoliath 
22  * BubxilcTM  ibla 
23*  Ardea  ptirpurea 
2U*  Tigrlac^  lineattaa 
25*  Syrlgam  albllatrlx 
26;  Florida  caatul^ 

27*  Plllierodlue  pil<wtua 
28*  Nyctanasaa  violacyi^ 

29.  Ardea  melanooepimla 
30*  Leuco^yx 
31*  Kgretta  jatemiedla 
32*  i^ea  lieTOdiae  ~~ 

33*  Artea  ooool 
3U;  Ai^W  c^ea^ 
y^*  Caamero^ua  albua 
36*  liydranaeaa  trlcojx)r 
37*  Ardea  oc^i^talla 
38*  A^ea  pactf iea 
39*  Pidarwaanaaea  ruf^cwa 
Ub*  Aitiao'la  apei^oea 


Hallux/riblotaraua 


1* 

- 2* 

3. 

li. 

5. 

6* 

7* 

8* 

9* 

10; 

U* 

12; 

13. 

lit. 

15. 

16* 

17* 

18* 

19* 

20. 


Plchronanasaa  nifeacans 
Casxaerodlua  albua 
Ardea  cinerea 
Nyctaiiaaaa  vioi 
.irdea  melatylq 
Ardea  Wrodlas 
Egretta“t;a«ei^ 

Ardea  cowl 
LeucopRoyx 
Ardea 
Ardea  pac: 

KgretW  la 
Florijia  ca 
^^Tdraiaaaaa 

Gorsachfua 
Ardea  aiyaa' 

Pllhertxfa-ua 
^^ea  gol:" 

^igrlaoaa 


21* 

22* 

23. 

-2U* 

25* 

-^26; 

27. 

28; 

29. 

30; 

31. 

32; 

33. 

3U. 

35. 

36. 

37. 
38* 
39. 

ho* 


Tlgrlaama  laexLcana 
Nyctieorax  caledonlcua 
Tiuriomia  leucoloplMr 
Nyctieorax  nyctieorax 
S:,Tlgma  aibilatrlx 
Bubulcus  ibi!a  ~~ 

Do taurus  atellarla 
Ardeojji  bacehua 
Ardeola  ralloldca 
Siytibo^ua  ruflysntrla 
LjL'bryiehua  Involucr^ 
Ixobry^ua  clnnamoaeua 
Sutorldw^Yireaewia 
^xobrychu6  exllla 
Ardea  purpurea 
^toridea  striatua 
Ixobryehia  slncMla 
^tauinia'TentlgliwBua 
yjoebry^us  stnaail 
Ardeola  apeciosa 


QUALITATIVE  CHARACTERS 


Those  {diyslcal  characters  not  lending  themselves  readily  to 
neasurwnent  were  caq;>ared  before  final  analysee  of  the  statistical  data 
were  made* 

Intern as al  septum*  Although  Shufeldt  (l889af  1889b,  1901)  states 
that  the  intemasal  s^tum  is  very  Incosplete  or  altogether  missing  in 
the  subfamily  Ardelnae,  my  investigations  indicate  that  the  cooditlmi  of 

the  nares  is  sxiffioient  to  divide  the  representative  forms  of  the  family 

% 

Ardeidae  into  two  well  defined  groxq>s,  with  a. third  group  having  inter- 
mediate condition* 

In  one  extreme  condition,  the  nares  are  completely  divided  into 
two  well  defined  passages  by  a thin  sheet  of  osseous  material  extending 
diagonally  from  the  antero-dorsal  to  the  postero-ventral  angles  of  the 
nares*  The  forms  showing  this  condition  are  as  foUowst  Pilherodlus 
pileatuB,  Myctlcorax  n*  rgrctlcorax.  N*  n*  hoactli*  Tlgrlomis  leucolopha. 

« fe 

and  Tigrisoma  mexicana* 

1 

The  other  extreme  is  represented  by  the  condition  in  which  there 
is  no  septum*  This  condition  occurs  in  Ardea  auroatrana*  A*  goliath*  A* 
melanocephala.  A*  hero dies  treganzai.  A*  h*  herodias*  A*  occiden tails* 

A*  pacifica*  A*  purpxirea*  Butorides  v*  vireacens.  B*  striatus*  Ardeola 
ralloides.  A,  bacchus.  A*  speciosa*  PichrcmaiiaaBa  rufescens*  and  Hydran- 
assa  tricolor* 

An  intermediate  condition  exists  In  which  there  is  a small  pro- 

a 

Jection  of  bone  from  the  dorso««tedial  surface  of  the  nares*  This  is 
present  in  the  following  foxnst  Florida  caerulea*  Casmerodius  albus 
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2U 


egret ta.  C.  modestua.  Egretta  intermedia.  Leucophoyx  thula.  Syrigm 
eibilatrix,  Nycticorax  caledonicua.  Nyctanaaea  v,  violacea.  Vjj,  Imbo^ 
crofti.  Goraachlua  aalanolophus.  Tigriaowa  lineatvan.  Ixobrychua  ainenaisa 
I,  involucria,  I»  exilia.  I.  cinnamomeua.  I.  strumii.  Botaurua  stellaria« 
and  lentiginoaxM. 

Supraorbital  vacuitiea.  Theae  are  a pair  of  greatly  enlarged 
foramina  which  Shofeldt  (l889a)  temwd  the  olfactory  foramina.  They  lie 
on  the  antwo«i<yentral  angle  of  the  brain  caae  innediately  above  the  or* 
bite  and  on  either  aide  of  the  interoxbital  a^tum.  Variationa  In  the 
ahape  and  atruoture  of  theae  facuitiea  make  it  poaaible  to  aeparate  the 
mend>er8  of  the  family  into  aereral  grotqpa. 

The  extreme  conditiona  occur  in  the  genua  Ardea.  The  vacuitiea 
are  of  average  aiae  in  all  forma  except  ^ goliath  and  ^ pacifica.  the 
largeat  and  amalleat  form8|  reapectively^  of  the  genua.  In  ^ pacifica 
the  paired  vacuitiea  are  greatly  enlarged,  eiqpoaing  fully  half  of  the 
ventral  aurface  of  the  brain.  The  oppoaite  oonditim  occoira  in  A. 
goliath,  Li  thia  form  theae  openings  are  gxmatly  reduced  and  are  only 
large  enough  for  the  passage  of  a small  nerve, 

A modification  in  the  shape  of  these  vacuities  makes  it  possible 
to  8^>arate  two  genera,  i.  e.  ^brcticorax  and  Tlgriomie.  from  the  reanainder 
of  the  family.  2h  these  genera  each  vacuity  is  divided  by  a small  bony 
projection  extending  postero-doraally  from  the  medial  septum,  thua  pro* 
ducing  four  greatly  reduced  openings.  Nycticorax  caledonicua  shova  the 
greatest  modification  with  the  partltim  being  much  broadened.  The  par* 
tition  is  also  present  in  Nycticorax  n,  nycticorax  and  ^ n.  hoactli  in 
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varying  degreM^  some  spsolnens  having  a cooplete  partition,  others  hav» 
ing  an  incomplete  partition* 

The  si^)raorbltal  vacuities  are  absmt  in  Tlgrleoma  lineatun,  T, 
mexicana.  Nyctanassa  Vy  violaceat  N,  y,  bancrofti.  and  Cochlearius  ooch» 
learius. 

Ectethnoidt  The  ethaoid  as  described  by  Shofeldt  (l889a,  1889b, 
1901)  is  a composite  bone  bearing  a pair  of  oi^eixig  lateral  coctenslons 
which  are  here  referred  to  aa  the  eotethmolda*  Each  of  these  is  divlEible 
into  a 8iq>erlor  and  Inferior  process*  The  superior  process  is  In  intiiaate 
contact  with  the  sx^erlor  process  of  the  lacrlaal  and  lies  just  posterior 
to  the  oranio-faclal  hinge*  The  Inferior  process  is  a flattened,  trun^ 
cate  projection  extending  laterally  and  ventrally  fron  the  base  of  the 
ethnold* 

♦ t 

On  the  basis  of  the  contour  and  confonaation  of  the  ectethnoid, 
members  of  the  family  Ardeldae  may  be  divided  into  three  definite  grotps| 
one  showing  a separation  and  reduction  of  the  siqperior  and  inferior  pro- 
cesses,  nether  with  bo^  portions  of  normal  sise  and  connected  hy  a bony 
bridge,  the  third  being  characterised  by  the  loss  of  the  bridge  and  ooai- 
plete  x^uotion  of  the  inferior  process* 

The  following  forms  fall  into  the  first  categoryi  Dichrowanassa 
rufescens*  Casmerodius  albus  egretta*  C*  a*  modestus.  Egretta  garsetta 
garsetta.  ^ nlgrlpes,  Hydranassa  tricolor.  Butorides  v,,  virescens.  ^ 
striatus.  Florida  caerulea*  Ardeola  ralloldes.  ^ bacchua.  ^ speciosa. 
Bubulcus  ibis*  Leucophoyx  thula.  Nyctanassa  ^ violacea.  bancrofti. 

Gorsachius  Bwlanolophus . Tigrisoma  lineatum.  Tj^  me^dlc^na.  Botaurus 
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stellarla.  ^ lentlglr>08U8«  Ixobrychua  slnenals,  I«  Involucrla.  ^ exUls. 
ly  clnniainoineuBt  and  ^ strumll. 

Orotq;)  tuo,  in  idiloh  both  porti<»ui  are  of  normal  else  md  oonneeted 
by  a bony  bridge^  is  bwt  exsiqplified  by  the  genus  Nyctlcorax»  In  this 
genus  the  superior  process  extends  dorsally  and  is  in  intimate  contact 
with  the  dorsoHsedial  portion  of  the  lacrimal*  The  inferior  process  is 
elongate  and  flattened,  and  is  in  contact  with  the  aygomatlo  process  of 
the  lacrimal*  The  two  portions  of  the  ectethmoid  are  oonneoted  by  a 
delicate  bony  bridge*  A de^  groove  lies  beneath  the  ectethmoid  bridge 
passing  anteriorly  from  the  s\q>raorbital  foramina*  Anterior  to  the  bridge 
the  groove  passes  into  a nianber  of  minute  ramifications,  and  disappears 
near  the  posterior  margin  of  the  ethmoid  bone*  This  condition  is  charae- 
terlstie  of  Nycticorax  n*  nycticorax*  N*  n*  hoactli*  W*  c^edonicus* 

Ardea  ^ herodlas*  A*  h*  treganzai.  A*  occidentalis*  A.  clnerea*  Pil- 
herodius  pileatus*  and  Syrigma  sibilatr*ix* 

The  third  condition  is  one  of  complete  reduction,  or  absence  of 
the  inferior  process  and  the  connecting  bridge*  This  condition  is 
characteristic  of  Tigrlomis  leucolopha  and  Cochlearlus  cochlearlus* 

Lacrimalt  The  lacrimal  is  a highly  pneumatic  bone  which  fills 
the  space  between  the  frontal,  oirbitosphenoid,  and  ethmoid,  and  always 
fozms  the  anterior  part  of  the  orbit  (Newton,  1896}*  In  the  Ardeidae  it 
articulates  with  frontal  and  nasal  bones  dorsally,  and  shows  considerable 
variation  in  the  oonfomation  of  the  ventral  or  inferior  process*  The 
variation  of  the  Inferior  process  is  of  some  value  in  indicating  rela- 
tionships  within  the  family* 
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In  the  following  dleeussiai  the  portion  articulating  with  the 
naaal,  frontal  and  orbitoephenoid  will  be  referred  to  ae  the  atqperior 

proceesy  while  the  postero-^entral  projection  will  be  referred  to  aa  the 

< 

inferior  process*  Within  the  family  there  axe  two  basic  designs ^ each 
showing  characteristic  modifications  which  may  be  correlated  with  modi* 
fioations  previously  discussed  under  the  ectetfamoid*  The  first  is  the 
type  common  to  the  genus  Ardea  with  greatly  enlarged  inferior  and  eu* 
perior  processes.  The  inferior  process  lies  in  a plane  parallel  with  the 
sygoma  ai>d  is  grooved  ventrally  to  receive  the  sygoma,  A medial  exten* 
Sion  of  the  Inferior  process  attaches  by  ligaments  to  the  eotethmoid. 
These  two  conneotionsf  to  the  sygona  and  the  eotethmoid,  land  added 
strength  to  the  skull  and  prevent  excessive  flexing  of  the  culmen  at 
the  level  of  the  oranio*facial  hinge.  This  type  lacrimal  is  common  to 
Ardea  sunatrana.  A,  goliath.  A,  melanocephala.  A,  cinei»ea.  A,  h,  hero* 
diasi  A,  h«  tregansai.  A.  occlden tails.  A,  ooeoi.  A,  purpurea.  Casmero- 
dius  albus  egretta.  C,  a,  modes tus.  Tlgrlsona  lineatisa.  and  ^ mexicana. 

The  sec<md  basic  type  esddbits  a much  reduced  inferior  process 
projecting  diagonally  in  a postero*ventral  direotifm.  These  may  be 'fur- 
ther divided  into  two  grotqps,  one  with  the  ventral  border  of  Inferior 
process  notched,  the  other  with  this  surface  witire.  In  neither  grotg)  is 
the  Inferior  process  in  contact  with  the  sygoaia  or  the  eotethmoid.  The 
following  forms  fall  into  the  first  sub*grotq)t  Butorldes  v,  vires cens. 

striatus.  Florida  caerulea.  Ardeola  speciosa.  ^ bacchua.  ^ 

Bubulcus  ibis.  Dlchroauaiassa  rufeacens.  F^gretta  g.  garaetta.  E.  g,  njff 
yipec*  E*  intermedia.  Leucophoyx  thula.  Hydranassa  tricolor.  Syrigma 


albilatri^Ct  Kyctanaasa  t»  vlolacca.»  K«  v<  bancroftl.  Gorsaohitte  nelanolo* 
Botaurua  lentlginosna « B,  atallarl8»  Ixobrychi.B  slnensia.  1>  Involu- 
crlSi  I>  I,  clnnamoineus  > and  Btrumii«  The  second  sub»group  In* 

eludes  only  the  following  foxnss  Mycticorax  n^  nyctlcorax»  N,  n»  hoactll. 
and  caledonlcus. 

The  oondition  of  the  notch  in  the  first  sub-^roi^  shows  consider- 
able Tarlation.  It  is  n>st  erident  in  Dichronianassat  Csaaerodius.  Egrettat 
and  Bydranassa*  The  notch  is  slight  but  still  erident  in  Butorides. 
Florida.  Ardeola.  Bubulcus.  and  Leucophoyx.  Another  projection  is  also 
evldttiit  on  the  inferior  process  in  Casmerodlus  albus  and  Egretta  alba. 

This  projection  extends  anteirlorly  from  the  base  of  the  infezdor  process^ 
glring  ^le  lacrimal  the  generalised  appearance  of  an  with  the  base 
fondng  an  acute  angle  with  the  aygoiaa.  This  additional  process  gires 
the  lacrimal  of  these  two  forms  a diagnostic  diaracter  not  erident  in  the 
remainder  of  the  herons. 

The  asymmetrical  condition  of  the  Inferior  process  in  sub-groiq> 

one  is  erident  in  the  expansion  of  the  medial  projection  of  the  notched 

« 

distal  end.  This  expansion  apparently  o<»^nsates  for  the  reduction  of 
the  inferior  process  of  the  ectethmold^  and  may  be  directly  correlated 
with  this  reduction. 

A soxilptured  condition  of  the  lateral  surface  of  the  lacrimal  is 
erident  in  three  genera,  namely,  Ardea.  Tlgriornls.  and  Tigrlsoma.  The 
lacrimal  of  Ardea.  while  only  gently  seulptured,  shows  a trend  toward 
the  foznatlon  of  a canal  across  the  lateral  proximal  portion  of  the  in- 
ferior process.  Ih  Tigriornis  and  Tiarisoma  the  extreme  condition  is  a 
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deep  notch  alnoet  crapletely  etirrocouled  by  bone.  The  ptirpoee  of  this 
canal  or  notch  is  not  known* 

In  addition  to  the  above  mentioned  differences  a medial  pro- 
tuberance is  present  on  the  zygoma  of  Ardea,  Tigriorois  and  Tigris  ana  at 
the  point  of  az*ticulatlon  with  the  lacrimal*  This  protuberance  gives 
additional  strength  to  the  bony  complex  s^qpporting  the  anterior  part  of 
the  oraniiBs  and  the  base  of  the  oulmen  in  the  larger,  more  robust  fonos 
of  the  family  Ax^ieldae* 

Ftirculumt  The  structure  of  the  hypocleldiuD  of  the  furcul\aB  is 
sufficiently  distinct  to  divide  the  representatives  of  the  family  into 
five  distinct  grot;^*  Grotq;>s  one  and  two  are  characterized  by  the  condi- 
tion of  the  inferior  proeees,  i*  e*,  truncate,  or  short  and  notched* 
Qrotqw  thxiM  and  four  are  characterized  by  Uie  condition  of  the  stqperior 
process,  i*e*,  spatulate,  or  short  and  pointed*  The  absence  of  both  the 
inferior  and  si:Q>erior  psrocess  is  the  criterion  for  gnn^  five* 

Grotqp  one  exhibits  the  truncate  Inferior  process  and  includes  the 
following  forms i Ardea  cocoi*  A*  sumatrana*  A*  h*  herodias*  A*  tnelano- 
cephala.  A^  h*  treganzai.  A*  occidentalls * A*  cinerea*  A*  goliath.  A* 
puarpurea.  Ay  pacifica.  Butorides  v*  virescens.  B*  strlatus.  Florida 
caerulea*  Azdeola  ralloides*  A*  bacchus*  A*  speciosa.  Bubulcus  ibis. 
Caamerodiua  albus  egret ta.  C*  a*  raodestus . Egret ta  g*  garzetta.  E.  g» 
nlgripes,  E*  intermedia.  Leucophoyx  thula.  fiydranassa  tricolor.  Nyctan- 
assa  V*  violaoea.  and  ^ ^ banorcftl* 

Qrotqp  two  exhibits  the  short  xwtched  inferior  process  which  is 
charactezdstic  of  the  following  foznst  Pilherodius  pileatus.  Erythocnus 
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roflventrla.  Dichromanaasa  rufescena,  Syrlgma  aibllatrlx.  Nyctloorax  n» 
nyctlcorax«  N«  n»  hoactll.  N«  caledonlcua . Goraachiue  inelanolophua. 
Ixobrychua  alnenala.  I«  Involttcrla.  I,  egcilla»  1^^  clnnamomeua.  I»  atrundi. 
Botaiirua  atellarla.  and  ^ lantlglnoaua. 

Qrovp  three  ecxhibits  the  spatulate  atq>erlor  proceaa  of  the  hgrpo- 
eleldlua  ehlch  la  oharaoterlatio  of  the  following  fomai  Ardea  cocol. 
h»  herodlaa«  h>  treganaal.  A,  occldentall8»  A,  cinerea«  A»  goliath, 
Pilharodiiie  pileatua,  Florida  caeiTilea,  Dichromanaaaa  rufeacena,  Caamero» 
diuB  albua  egretta,  C,  a,  nodeatua,  E,  g,  garsetta,  E,  g,  nigripea,  E, 
intermedia,  Leudopboyx  thula,  Hydranaaaa  tricolor,  Nycticorax  n,  nycti- 
oorax,  N,  n,  hoactli,  N,  caledonicua,  tbrctanaaaa  v,  violacea,  N,  ban- 
crofti.  and  Goraachiua  melanolophua, 

Groi:Q}  four  exhibita  the  ahort^  pointed  at^perior  proceaa  of  the 
hypoeleidiun  idiioh  ia  charaeteriatie  of  the  following  formal  Ardea 
pacifica.  A,  purpurea,  Butoridea  y,  Yireacene,  ^ atriatua,  Ardeola 
ralloidea.  A,  bacchua.  A,  apecioaa,  Bubulcua  ibia,  Syrigma  aibilatrix, 
Ixobrychua  ainenaia,  I,  involucrla,  I,  exilia,  I,  cinnaraomeua,  I, 
atrariii,  Botaurua  atellaria,  and  ^ lentiginoaua, 

0roT:qp  five  exhibita  a unique  condition  of  the  furculum  in  idiioh 
bo^  the  inferior  and  aiqperior  proceaaea  of  the  hgnpocleidiun  are  abeent. 
The  apex  of  the  furculum  forma  a amooth  rouxxied  aiirfaoe  for  articulation 
with  the  Carina,  Thia  groiqp  inoludea  Tigriomia  leucolopha,  Tigriaona 
lineatua,  and  ^ mexicana,  • 

Further  inveatigationa  ahowed  that  the  tmmcate  inferior  proceaa 
may  be  in  combination  with  either  of  the  variationa  of  the  inferior 
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process*  Likewise,  the  short  notched  inferior  process  nay  he  la  con- 
binetioi  with  either  t]n;>e  of  stqperior  process*  On  this  besis  the  follow* 
ing  groins  were  observed! 

Ororq)  I is  exas^lifled  hy  the  truncate  inferior,  and  the  spatulate 
stqperior  processes*  This  grovp  includes  the  following  fomst  Ardea 
sumatrana*  A*  cocoi.  A*  h,  herodias*  A*  h*  treganaal*  A^  occidentalis.  A* 
cjnerea.  ^ melanocephala.  ^ goliath*  Florida  caerulea*  Casmwodius  albus 
egretta*  a*  modestus*  Egretta  garsetta*  E*  g,  nigrlpes*  E*  inter* 
media,  Leucophoyx  thula*  Hydranassa  tricolor*  Nyotanaasa  t*  violaoea*  and 
N*  Ty  bancrofti* 

Qroiqp  U cond)ines  the  truncate  Inferior  process  with  the  short 
pointed  stqperior  process  and  includes  the  following  f oxns  t Ardea  pur* 
purea*  A|  pacifica*  Butorides  ▼*  virescens*  B*  striatus*  Ardeola  ralloi* 
des.  A*  bacchus*  A*  specioea*  and  Bubulcue  ibis* 

Orox^  III  combines  the  short,  notched  inferior  process  with  the 
spatulate  si^erior  process  and  includes  the  following  fonast  Pilhero* 
dius  pileatus*  Dlchronanassa  rufescens.  I^ticorax  n^  nyctlcoraac*  N*  n, 
hoactli*  My  caledonicus*  Gorsachius  nelanolophus*  and  Cochlearius  coob* 
learlus. 

Orotqp  IV  conblnes  the  short,  notched  Infesrior  process  with  the 
short,  pointed  sx^xerior  process  and  is  restricted  to  the  cxAtfamily 
Botaurinae*  The  following  foms  xrere  foxmd  to  belong  to  this  groxq>t 
Fjcythocnxxs  rufivmtrls.  Syriana  slbilatrix*  Ixobrychus  sinensis*  I*  lx>* 
xrolueris*  I*  exllis*  I*  cinnanomexxs « I*  strumli*  Botaxirus  stellarls*  and 
B*  lentiginosxia* 
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An  ezandnation  of  the  oarlnae  of  the  Tsrious  fome  wee  nade  and 
showa  that  the  condition  of  the  anterior  articular  surface  Biajr  be  pre- 
dicted if  the  condition  of  the  furoulua  is  knom.  Those  foms  poseess* 
ing  a truncate  inferior  process  of  the  hypocleidiun  invariably  show  a 
broadf  flattened  articular  surface  of  the  oariiui*  Fozns  in  which  the 
inferior  process  is  absent,  or  is  short  and  notched,  articulate  with  a > 
sharply  pointed  anterior  surface  of  the  oarlna* 

These ‘latter  combinations  of  the  conditions  of  the  hypoeleidim 
(6roxq)S  I - IV)  show  a more  definite  groiq>ing  within  the  family  than  do 
the  former,  It^wlU  be  noted  that  Oroi:qps  I and  n include  the  najorlty 
of  the  true^erons,  and  indicate  a possible  trend  fron  Qroup  I to  Qrovp 
n through  Ardea  purpurea  and  ^ pacifica,  Orotqps  IH  and  IV  include 
all  bitterns  and  ni^t  herons,  with  the  exception  of  the  genus  Hyctanassa, 
‘ Coracoid!  Newton  (I896)  states  that  the  coracoid  is  one  of  the 
most  characteristic  bcmes  of  the  ornithic  skeleton,  and  that  the  condi- 
tion of  the  procoraoold  is  of  taxonoraie  value  in  higher  categories. 

Examination  of  the  procoraeoid  of  herons  shows  that  this  process 
is  quite  similar  throughout  the  family  thus  making  it  useless  as  a diag- 
nostic character  on  the  generic  level. 

Examination  of  the  proximal  end  of  the  coracoid  shoved  sufficient 
difference  to  warrant  separation  of  two  genera,  i,e,,  Casmerodius  and 
Egretta,  from  the  remainder  of  the  herons,  Ih  both  gmiera  the  sternal 
facet  is  greatly  rediioed  in  lateral  extent,  and  is  restricted  to  the  ex- 
treme medial  margin  of  the  eoracoid,  Ih  other  herons  the  sternal  facet 
is  discernible  across  the  entire  base  of  the  coracoid,  but  becomes 
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progrMtively  snaller  tofward  the  lateral  border.  Feme  posseasing  the 
email  eieed^  medially  placed  sternal  facet  include  Casmerodlus  albua 
egretta.  a.  modeetue’.  Egretta  g.  garaetta.  E«  g»  nlgrljpee.  and  E. 
Intermedia.  Ih  these  forms  there  is  also  a noticeable  modification  of 
the  stemo«»coracoidal  Impreesion  vhleh  oorrelatcM  closely  vith  the  con* 
dition  of  the  sternal  facet.  This  iiq>re8alon  extends  nearly  or  quite 
to  the  proximal  border  of  the  coracoid,  but  ends  abnq[>tly  at  the  line  of 
the  sternal  facet  in  all  other  herons. 

The  posltl<m  of  the  Intramosoular  line  on  the  ventral  surface  of 
the  coracoid  serves  as  a character  for  separating  the  herons  into  two 
grotq>s.  In  one  groi^  the  intramuscular  line  between  M.  svqprocoracoldeus 
and  M.  coracobrachialis  posterior  extends  along  the  actrens  lateral  bor» 
der  for  the  entire  length  of  the  coracoid.  Forms  possessing  this  char* 
actar  are  as  foUowsi  Tigrlomis  leuoolopha.  Tlgrlsoma  mexicana.  T. 
lineatum.  Botaurus  stellarla.  B.  lentiginosus.  Ixobrychus  erllis.  and 
Cochlearius  cochlearius.  In  other  forms  examined  the  intramuscular  tinm 
varies  froa  central  to  medial  in  position. 

Carpometacarpust  A gross  examination  of  this  element  indicates  a 
close  relationship  of  all  foxms  currently  assigned  to  this  fmnily.  The 
conditi<m  of  the  tendlnal  groove,  however,  makes  it  possible  to  separate 
the  herons  into  two  grotqw.  In  the  first  grenp  a deep  tendinal  groove 
is  present  and  is  characteristic  of  the  foUoHings  Ardea  goliath.  ^ 
h.  herodiaa.  A«  ocolden tails.  A.  cinerea.  A.  purpurea.  A.  - pacifica. 
Butoxides  v»  vli*eseens.  B. . striatua.  Bubulcus  ibis.  Eferetta  g.  garsetta. 
^ Bs.  nigri-pgs.  E.  intermedia.  Leuoophoyx  thula.  Hydranassa  tricolor. 
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Nyctlcorax  n,  hoaotll.  caledonicua«  Gorsachlm  welanolotdmB.  Tlgrior«» 
nla  leuoolopha,  Tigrlsoma  llneatim,  T,  mexlcana.  Botaunw  stallaria.  and 
leaitlKinosua.  Ibi  other  f or»  examined  the  tendlnal  groove  ie  asieh 
reduced^  and  ia  barely  diaeemlble  in  some* 

One  additional  character  wae  noted.  This  is  the  condition  of  the 
anterior  carpal  fossa  in  the  genus  Tigriaoma,  This  fossa  is  considerably 
enlarged  in  area  and  depths  and  is  characteristic  of  both  Tigris oroa  linear* 
turn  and  ^ inexicana.  The  condition  of  this  fossa  shows  only  a small 
amount  of  variation  in  the  tiger  bitterns  at  my  disposal  and  may  possiUy 
be  considered  a generic  character  for  that  grmq>.  This  fossa  is  greatly 
reduced  in  area  and  depth  in  all  other  herons  examined, 

Tibia»fibuUi  Shufeldt  (1689a,  l889b,  1901)  states  that  the 
fibula  of  Nyctanassa  is  ankylosed  to  the  tibia  at  its  distal  end,  Uetnore 
(1918)  states  further  that  ankylosis  of  the  fibula  and  the  tibia  occur  in 
the  hexx>ns  only  in  Nyctanassa, 

A critical  exsmination  of  the  forms  at  my  disposal  indicates  that 
such  ankylosis  occur  in  the  following  forms  t Ardea  cinerea.  A,  goliath, 
Bubuleus  ibis,  Casmerodius  albus  egretta,  C,  a,  modestus.  Egretta  inter- 
media, Nyeticorax  caledcmicus,  Nyctanassa  v,  violacea.  N,  v,  bancrofti, 
and  Gorsachiua  raelanolophus , 

Tarsometatarsus  t The  condition  of  the  proximal  end  of  the  tarao- 
metatannis,  the  hypotarsus,  is  such  that  the  representative  of  the  family 
Ardeidae  may  be  divided  into  four  grtn^M,  two  apparently  fozning  the  pat- 
tern for  the  family,  two  others  being  off-shoots  of  the  basic  plan. 
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These  groups  are  based  on  the  number  of  coiq>lete  tendlnal  canals  present 
In  the  hgnpotarsus* 

The  menbers  of  Orotqp  I have  a single  ooRqplete  canal,  flanked  on 
two  sides,  i.e.t  above  and  to  one  side,  by  an  incoofilete  canal.  Foms 
shoving  this  condition  are  as  follows  t Ardea  goliath.  A.  clii^rea.  A^.  h. 
herodias.  A. ' occldent^li« . Buto rides  v.  vires cexvB.  B»  striatiis.  Casmero* 
diua  albus  egretta.  Egretta  g.  garsetta.  Leuoophoyx  thula.  Ijyxiranassa 
tricolor.  Syrigma  sibilatrix.  Nyetioorax  n,  nyctieorax.  H»  n.  hoactli. 
Nyctanassa  v.  violacea.  Tigriomis  leucolopha.  and  Cochlearius  oochlearius. 

Qrovp  H,  with  two  complete  tendlnal  canals  in  the  hypotarsus  mj 
be  subdivided  into  two  oategorieei  (a)  tendlnal  canals  laterally  aligned} 
(b)  tendlnal  canals  dorso*ventrally  aligned.  Grotq)  Ila  is  considered 
basic  for  the  family.  It  include  the  majority  of  the  remaining  foxns, 
nanelyt  Ardea  pacifica.  Pilherodius  plleatua.  Ardeola  ralloidee.  A. 
bacchus.  A,  spedosa.  Bubulcus  ibis.  Dichrowanassa  rufeecwie.  Casmero* 
dius  albus  modestus.  Egretta  intermedia.  Nyetioorax  caledonictts.  Gorssi* 
Chius  melanoloi^ue.  Ixobrychus  exilis.  Tigrlsoma  lineatum.  and  ^ mexl- 
cana. 

The  condition  in  Orovp  lib  is  considered  a variant  of  the  above 
condition  in  which  one  canal  is  si^eriiqposed  above  the  other.  It  Is 
found  only  in  Botaurus  atellaris  and  Imtlglnosus.  and  therefore 
might  be  considered  a generic  character. 

In  Groiqp  IH  there  are  three  couplets  tendlnal  canals  in  the 
hypotarsus.  This  occurs  in  Florida  caerulea  only. 


Examination  of  the  distal  end  of  the  tarsometatarsus  shows  that 
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the  characteriatie  tendinal  bridge  between  the  third  and  fourth  toes  la 
conplete  in  all  adult  blrda*  In  additional  the  distal  foramm  is  preaent 
in  all  forma  of  the  aubfuiily  Ardeinae^  but  la  absent  in  the  auhfaadJy 
Botaurlnae*  .This  condition  nay  be  considered  as  a subfamily  character 
for  the  Botaurinae,  and  night  poaeibly  imply  an  advanced, condition  of  the 
tarsal  development  for  that  grovp, 

Critioal  examination  of  the  femur  and  htaaerus  show  only  minor  dif« 
fereneesy  In  all  cssee  vaxiation  is  such  that  it  prohibits  the  groi^^big 
of  the  heroxis  on  the  basis  of  a f moral  or  humeral  character* 
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Intarganerlc  relationships*  There  is  a close  general  similarity 
in  the  major  points  of  the  osteology  of  the  hercms  and  faittemsf  of  the 
family  Ardeidae^  and  the  boat^biUed  hercm  of  the  family  Coohleariidae* 
Because  of  the  lack  of  any  narked  differences  of  osteology^  and  because 
of  the  great  similari^  of  external  chajraotezVf  I propose  that  these 
three  groups  be  treated  as  subfamilies  within  a single  family^  the 
Ardeidae. 

I further  propose  that  the  subfamilies  be  characterized  as  fol* 

lorat 

Ardeinaei  Bill  naxTOW^  12  reotriceSf  three  pairs  of  powder- 
down  patches  (Ridgway,  1876} • 

Cochlearilnaet  Bill  broad,  12  rectxlces,  four  pairs  of 
powder-down  patches  (Wetmore,  1951) • 

Botaurinaei  Bill  narrow,  IX)  reotricee,  two  pairs  of  powder- 
down  patches  (Ridgway,  1878). 

# 

The  subfamily  Ardeinae,  because  of  its  large  number  of  species, 
shows  greater  variation  in  both  qualitative  and  quantitative  characters* 
These  variations  make  it  possible  to  further  subdivide  this  subfamily* 
Based  on  the  qualitative  characters  (Plate  1),  I propose  Uiat  the  fol- 
lowing tribes  be  reoogniaedi 

i 

Family  Ardeidae 
Subfamily  Ardeinae.  Herons 

Of  the  characters  plotted  on  Plate  1,  seven  are  oonswit  within 
the  genus  Ardea*  and  are  assumed  to  be  representative  of  the  generalized 
ardeid  foxn*  These  characters  were  described  in  detail  in  Section  IV  and 
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Hill  b«  discusaed  hare  «a  Indicators  of  Intergenerle  relationshlpa. 

These  characters  aret 

1.  Intexnasal  s^tum  absent. 

2.  ST^>raorbltal  vacuities  two. 

3.  Ifypocleidium  truncate. 

U.  Articular  surface  of  oarina  broad  and  flat. 

$.  Sternal  facet  of  coracoid  lateral. 

6.  Intrasiusoular  line  of  coracoid  nedial. 

7.  Tendlnal  groove  of  carporaetaoarpus  enlarged. 

Tribe  1,  Ardeae.  Generalised  Herons.  The  above  characters  ere 
constant  for  all  species  of  three  genera,  Ardea.  Butorldes.  and  Hydras 
nassa.  The  genus  most  closely  related  to  this  generalised  groiq>  is 
Ardeola.  elth  its  three  species.  This  genus  differs  in  only  one  charac- 
ter, the  reduction  of  the  tendlnal  groove  of  the  carponetaearpus.  These 

four  genera,  with  the  fifteen  speoiee  currently  assigned  to  then,  form  a 

? 

rather  close-knit,  generalised  gro\q>,  separable  from  the  remainder  of  the 
herons. 

Tribe  2.  Eerettae.  Sgrets.  The  n«ct  veil  defined  gxoiqp  is  com- 
posed of  the  following  goierat  Casmerodius.  Eteretta.  Bubulcus.  Leuco- 
phoyx.  and  Florida.  These  foxns  are  separated  from  the  generalised  line 
b7  the  presence  of  an  intemasal  s^tun,  this  being  absent  in  the  gmieral 
font. 

Tribe  Kycticoraces.  Wight  Herons.  Early  in  the  evolution  of 
the  family,  a basic  separation  must  have  taken  place  in  the  variation  of 
the  inferior  procesa  of  the  hypooleidlum,  and  a ooroUaxy  modification  of 
the  articular  sxirface  of  the  carlna.  Both  the  generalised  ardeid  forms  and 
the  egrets  have  a truncate  hypocleldial  process,  with  a broad,  flattened 
articular  surface  of  the  oarina.  The  opposing  condition  shows  a short. 
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notched  hgrpooleidlal  prooeaa,  with  a shaxply  pointed  articular  surface  of 
the  surface  of  the  oarlna.  This  latter  oondltiim  la  characteristic  of 
the  nl^t  heron  line  uhioh  Includes  the  foUowixigt  Dichrowanassa.  PH- 
herodlu8«  Syrigma,  Nyctanassa,  Oorsachius.  Nyetlcorax,  and  Erythocnus* 
Tribe  Tlgriomlthes.  Tiger  Bittema*  A nodif  icatlon  of  the 
furoulum  separates  the  tiger  bitterns,  Tigriomis  and  Tigrisfflna.  from 

the  ganeralized  ardeid  line  in  the  direction  of  the  true  bitterns*  This 

* » *■ 

modification  oonsiste  of  the  loss  of  both  the  siq;>erlor  and  Inferior  pro« 
Msses  of  the  hypocleidlun,  thus  learlng  only  the  smoothly  rounded  apex 

V 

of  the  furoulum  for  articulation  with  the  sharply  pointed  oarina*  The 
tiger  bitterns  also  form  a transition  to  the  true  bitterns  in  the  lateral 

V 

position  of  the  intramuscular  line  of  the  coracoid*  This  character  la 
constant  in  the  bitterns  and  occurs  elseidun«  in  the  family  only  in  the 

t 

two  tiger  bittern  genera,  and  in  Erythocnua*  of  the  night  heron  gro>q>* 
Subfamily  Botaurinae*  Bitterns 

The  subfamily  Botaurinae  includes  the  genera  Botaurua  and  Ixo- 

brychta*  The  grooved  condition  of  the  broad  ventral  crest  of  the  pygos- 

tyle,  separates  this  subfamily  from  the  remainder  of  the  family*  In 

five  characters  the  bitterns  show  a constantly  reversed  condition  from 

the  generalized  condition* 

The  five  predominantly  bittern  characters  aret 

1*  Ihtemasal  septum  always  intermediate* 

2*  Hypocleidium  always  short,  notched* 

3*  Articular  surface  of  earina  always  sharply  pointed* 

U*  Ihtramuaeular  line  of  coracoid  always  lateral* 

5*  Tendinal  groove  of  oarpometaearpua  reduced  except 
in  Botaurue. 
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Seivooral  of  theso  characters  occur  In  other  groins  of  genera  among 
the  Ardeinae^  but  none  of  then  are  present  In  the  generalised  line.  Only 
tvD  of  the  generalised  Ardeinae  characters  are  shared  by  the  bitterns* 

Subfamily  Cochleyiinae, 

Boat^iiASLed  rieron 

Of  the  twelve  osteo logical  characters  shoim  In  Plate  Ij  the  genua 
Cochlearlua  agrees  nost  closely  with  the  night  heron  group*  The  angulate 
lacrlnaly  shojrt,  notched  hypocleidium,  and  lateral  posltLon  of  the  intrsi* 
sMscular  line  of  the  ooraeoid,  however^  relate  it  also  to  the  bitterns^ 
as  does  the  broad,  flat,  xmgrooved  ventral  crest  of  the  pygostyle*  A 
combination  of  the  extwnal  variation  of  the  powder-downs,  the  structure 
of  the  bill,  and  consequent  nodifieation  of  the  palate  are  suffieiant  to 
warrant  subfamily  rank  within  the  family  Ardeidae* 

Qenerio  diagnoses*  Heretofore  generie  diagnoses  in  birds  have 
been  based  i^on  external  characters,  and  the  entire  internal  anaUsoy  h|s 
been  largely  neglected  below  the  family  level*  The  few  workers  in  avian 
osteology  have  usually  been  concerned  with  charting  the  amount  of  diver- 

kb 

genoe,  or  suqiping  the  qualitative  varlatirais  within  a given  groYq>* 

m 

As  has  been  shown  in  the  preceding  section,  the  family  is  divi- 
sible into  Bubfaadliee  and  tribes  on  the  basis  of  osteology*  It- is  pos- 
sible to  continue  the  classification  to  lower  taxons  on  the  same  basis* 

Below  are  presented  generic  diagnoses  based  on  osteologioal  characters* 

**  *• 

As  far  as  is  known,  this  is  the  first  attsrpt  to  treat  an  entire  family 
of  birds  in  such  a manner* 

& general  there  is  a surprising  amount  of  agreenent  between  the 
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ooncliislons  reached  here  on  the  basis  of  eomparatl're  osteology  and  those 
arrived  at  earlier  h7  other  vorkers  conoemed  exclusively  with  exteznal 
characters*  Ceirtain  exertions  in  the  current  classifieaticniy  however* 
are  pointed  out  below*  In  each  case  it  is  thoiight  that  the  osteologioal 
evidence  for  tmitlng  certain  taxons  outwei£^  other  considerations* 

Farolly  Ardeidae 
Subfamily  Ardeinae 
Tribe  Ardeae 

1*  Ardeat  Ihtemasal  s^tum  laokingj  supraorbital  vacuities 
always  two}  eotethnold  variable}  lacrimal  parallel  (angulate  and  notched 
in  ^ Pacifica) ; inferior  process  of  liypocleidium  truncate*  siqperior 
process  spatulate  (short  and  pointed  in  ^ pacifies  and  ^ purpurea)} 
articular  surface  of  oarina  always  broad*  flat}  fibula  not  ankylosed  to 

fibula  (ankylosed  in  ^ goliath  and  ^ clnerea)}  sternal  facet  of  cora* 

* 

cold  laterally  placed}  intramuscular  line  of  M*  aupraooracoideus  and  H* 
coraoobraehialis  posterior  medial}  tendinal  groove  of  carpometacarpus 
greatly  enlarged}  hypo  tars  us  with  one  oosplete  tendinal  canal  (two  in 
A*  Pacifica  and  ^ purpurea)  * 

Pre/Sk  8,6-12*0}  Pre/Post  50*7-62*2}  Pr«/Cr  25.9-3U.l|  ?oet/Cr 

U3.1-59.8}  Pt/Ql  61*7-72*9}  Qw/Ql  61*7-72*9}  Qw/Ql  7U.8-85*Oj  Fe/Hu  U8*> 

67*1}  Fe/Ul  U1.2-58*6}  Pe/Cme  9U.7-128*2  paclfica  85*0-87*3)|  Ti/Hu 

* 

110*7-136*9}  Ti/01  92*9-116*7}  Ti/Caic  197*0-277*3|  Ta/Hu  80*U-101*8|  T^/ 
01  68*7-87*7}  Ta/C»c  150*1-207*8}  Bb/Hu  19*7-28*3  (^  purpurea  32*3-33*9)} 
Ha/Ul  16*8-29*9}  Ha/Cme  39*6-55*1}}  Hu/Ul  80*3-88*7}  Ra/Ul  91*7-97*2}  One/ 
01  UO*2*4}8*7}  P-1/01  1U*2-18*I}}  P-2/01  12*1-15*U}  FeAi  39*3-56.8}  Ta/Ti 
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68,6-80.8;  Ha/Ti  l6.>28.9. 

The  senuB  Ardea.  with  the  nine  representative  speoiee  included 
in  thie  study,  follows  a relatively  constant  pattern  with  respect  to 
qualitative  characters  (Plate  1)._  Vaidations  occur  in  five  of  the 
twelve  characters  presented.  On  the  basis  of  these  variants,  the  fol- 
lowing species  are  i^>parently  more  closely  related  to  one  another  than 
to  the  remaiivier  of  the  spedest 

Koliath  aiKl  cinereat  ankylosed  tibia-fibula. 

cinei^.  hei*ociia8»  and  oeddentalis » bridged  ectethnold. 

paclt’ica  and  purpurea i l^po tarsus  with  two  tawUnal  canals. 

Statistical  data  (Plate  2)  show  a different  picture,  however.  In 
that  only  herodlas  and  occidental  a remain  difficult  to  separate.  Means 
of  the  ratios  plotted  for  the  two  forms  show  an  amazing  degree  of  simi- 
larity. Fiarther,  there  is  complete  overlap  in  nineteen  of  the  twenty- 
six  ratios  used  in  this  stuchr  for  herodlas  and  occidentalis. 

Mayr  (15$6)  summarized  the  status  of  occidentalis  and  expresses 
the  belief  that  it  should  be  aoe^ted  only  as  a dimorphic  subspedes  of 
Ardea  herodlas. 

The  morphological  data  presented  in  this  study  substantiate  the 
suggested  aubspedfie  rank  of  occidentalis.  Fur-ther  reference  to  this 
form  will  therefore  be  made  to  Ardea  herodlas  oeddentalis. 

2.  Butoridesi  Ihtemasal  septum  lacking;  stq>raorbltal  vacuities 
always  two;  ectethmoid  s^>arate;  lacrimal  angulate,  notched;  inferior 
process  of  hypocleidiura  truncate,  su^>erior  process  short,  pointed;  aziiou- 
lar  surf ^ of  carina  broad,  flat;  fibula  not  ankylosed  to  tibia;  sternal 
facet, of  coracoid  lateral;  intramuscular  line  of  M.  st^racoracoideus  and 


K«  ‘ coracobrachlalis  medial;  tend  in  al  groove  of  cazpomatacarpos  enlarged; 
bypotamus  with  one  complete  tendlnal  canal. 

Pre/Sk  8.7-11.9;  Pre/Post  1*9.1-59*6;  WCr  26.1-31.6;  Post/Cr 
1*7.0-57.8;  Pt/Ql  67.2-80.0;  Qw/Ql  80.0-90.8;  Fe/Hu  62.1-71*.!*;  Fe/Ul  6l.6- 
68.8;  Fe/Cmc  123.6-138.1;  Ti/Ru  105.5-120.3;  Ti/Ol  100.5-m.5;  Tl/0«» 
195.7-220.3;  Te/liu  70.0-79.1;  Ta/Ul  63.6-71.3;  Ta/Cac  128.5-11*3.3;  Ha/Hu 
27.8*^3l*.2;  Ha/Ul  25.3-29.6;  Ha/C»c  51.1-61.0;  Hu/Ul  88.3-92.8;  rVuI 
91.U-96.5;  Cmc/ui  l*7.1*-5l.6;  P-I/Ul  16.O-18.6;  P-2/Ul  ll*.5-l6.5;  FeAi 
59.6-61*.!*;  Ta/ri  62.2-67.6;  Ha/Ti  2l*.l-27.9. 

The  genus  Butorides  is  inseparable  from  the  generalised  ardeid 
form  on  the  basis  of  the  seven  characters  listed  above.  It  differs  from 
the  general  form  in  only  one  of  the  five  other  characters  mentioned.  In 
this  character^  the  superior  process  of  the  hypocleidima,  Butorides  is 
related  to  Ardea  paclfica  and  ^ purpux^  in  having  a shorty  pointed 
process. 

Within  the  genus^  the  tvo  species  of  Butorides  are  insqpazvdtle 
on  osteologlcal  grounds,  either  qualitatively,  or  quantitatively.  Thus, 
the  two  species  are  now  referred  to  the  species  striatus.  with  striatus 
and  virescens  as  subspecies  (Linnaeus,  1758). 

3*  Ihteznasal  septum  lacking;  sipraorbltal  vacui- 

ties always  two;  ectethnoid  separate;  lacrimal  angulate,  notched;  in- 
ferior process  of  hypocleidium  truncate,  si^erlor  process  spatulate; 
articular  surface  of  caxdna  broad,  flat;  fibula  not  ankylosed  to  tibia; 
sternal  facet  of  coracoid  lateral,  intramuscular  line  of  M.  sxq)racora- 
ooideus  and  M.  coracobrachlalis  posterior  medial;  gxx>ove  of 


CArpmnetacazTnis  onlarged]  hsnpotarsus  vith  one  eonplste  tmdinal  canal* 

Pre/Sk  8*2«9.2j  Pre/Poat  U9*8-58*5i  Pre/Cr  2U.5-28.2}  Poet/Cr 

ljlt.8-52.7i  Pt/Ql  71.5-79.7}  Qw/Ql  87.1-95.U}  Fe/Hu  57.6-60.0}  Fe/Ol 

U8Jt-5l.O}  Fe/Cmc  97.6-105.3}  Ti/Hu  12U.9-li*6.0|  Tl/tJl  105.3-12U.8} 

Tl/Caw  213.5-257.6}  Ta/ilu  93.>108.3}  Ta/Ul  77.9-92.1}  Ta/G»c  l6l.> 

189.9}  Ha/Hu  27.1-29.7}  Ha/Ol  23.0-25.U}  Wcnc  U7.8-52.5}  H^/Ul  82.9- 

85.5}  Ra/i.  9U.9-96.5}  Cac/Ol  U7.8-50.9}  P-V^H  I6.U-I8.O}  P-2/Ul  12.6- 

15.U}  Fe/n  U0.8-lt6.1}  TaAi  70.0-77.7}  HaAi  19.0-22.6. 

Ae  in  Butoridea.  Hydranasaa  is  related  directly  to  the  general!.* 
••  ^ 
sed  ardeid  form  in  all  of  the  seven  listed  diaracters.  Further,  only 

one  of  the  five  other  characters  shoxs  a difference  from  the  general 

form.  This,  as  in  the  former  genus,  relates  to  the  angulate,  notched 

lacrimal  characteristic  of  Ardea  paciflca. 

U.  Ardeolat  Ihtemasal  septian  lacking}  st^raorbital  vacuities 

always  two}  ectethmold  s^>arate}  lacrimal  angulate,  notched}  inferior 

process  of  hypocleidium  truncate,  superior  process  short,  pointed} 

asrticular  surface  of  carina  broad,  flat}  fibula  not  ankylosed  to  tibia} 

sternal  facet  of  coaraooid  lateral,  intramuscular  line  of  M.  siq>raeora- 

coideus  and  M.  ooracobrachialis  posterior  medial}  tendinal  groove  of 

carpcaaetacarpus  redviced}  hypotarsus  vith  two  ooll^)lete  tendinal  grooves. 

Pre/Sk  10.7-12.2}  Pre/Post  U9.5-5U.5}  Pre/Cr  28,2-31.2}  Post/Cr 

5U.2-58.5}  Pt/Ql  65.8-83.3}  Qw/Ol  81,3-86,2}  Fe/Hu  65.3-69.0}  Fe/Ul 

56,5-62,1}  Fe/Onc  115.9-120,8  speciosa  128.3*  one  specimen)}  Ti/Ol 

97.9-101.6  (a.  spedoea  82,2,  one  specimen)}  Ti/Cmc  193*0-213*3  (A» 

speciosa  I69.8,  one  specimen)}  Ta/Hu  70,8-79*0}  Ta/Ol  61,9-65,9 
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Bpeclosai  one  speelnen);  Ta/Ciac  U9«lt~lU7«0{  Ha/Ka  Zt»Q»30,9i  Ua/Ul 
2U,l-27.9j  Hii/Cmc  U6.9-57.5)  Hu/Ul  81i.9-87.5  spoclosii  90.1,  one 
specimen);  Ra/Ul  9U.3-95.3l  Cmc/Ul  U7.6-5l#9|  P-l/Ul  l6.5-17.8j  P-?/ 

01  15»U-17.6|  Fe/n  55*6-60*l  (A»  speclosa  75*6,  one  specimen)  j Ta/Tl 
61.9«^.9  (a.  speciosa  86.6j  one  specimen)|  23.2-26.0  (A.  specl- 

osa 33.9,  one  specimm). 

Ardeola  agrees  vlth  the  generalised  ardeid  form  in  aix  of  the 
semen  general  eharactera.  The  three  speciee  of  this  genus  have  a much 
reduced  tendinal  groove  of  the  carpometacarpus  in  contrast  vlth  the 
prominent  groove  in  the  generalised  ardeid  form.  In  other  characters, 
Ardeola  agrees  with  Butorides  in  having  a short,  pointed  svqoerlor  pro- 
cess of  the  h;ypoeleidiun,  aixl  an  angtilate,  notched  lacrimal.  Ardeola 
is  related  to  Ardea  pacifica.  and  ^ purpurea  in  the  same  manner.  The 
species  of  Ardeola  agree  in  their  qualitative  characters,  but  are 
separable  statistlcaUy. 

Tribe  Egrettae 

1.  Casmerodiust  ihntemasal  septun  intermediate;  siq>raorbital 
vacuities  always  two;  ectethmoid  separate;  lacrimal  parallel,  "I"  shaped; 
inferior  process  of  hypooleldlum  truncate,  sm>erior  process  spatolate; 
articular  surface  of  earina  broad,  flat;  fibula  ankylosed  to  tibia  at 
distal  end;  sternal  facet  of  ooraooid  medially  placed,  intrastnuscular 
line  of  M.  ST^raooracoideus  and  M.  coraoobiwM)hialis  posterior  medial; 
tendinal  groove  of  carpometacarpus  reduced;  hypo  tarsus  with  one  conplete 
tmdinal  canal. 

V 

Pre/Sk  7.8-9.3;  Pre/Post  51.8-62.6;  Pre/Cr  23.0-29.0;  Post/Cr 


UO.9-U8.Uj  Pt/Ql  58.U-71.Oj  Qw/Ql  76.5-83J*j  Fe/Hu  U8.5-58.7j  F^/Ol  U3.> 
U6.0J  Fe/Cnc  97.6-103.lj  Ti/Hu  122.7-151.5 J W/Ul  lH.U-126.Uj  Ti/Cnc 
2U8.U-278.lj  Ta/Hu  9U.9-llD.Uj  Ta/Ul  83.2-92.2j  Ta/Cmc  l87.2-207.5j  W 
Hu  23.>27.7j  Hu/Ul  19.8-21.7j  Ha/Cmc  UU.5-5l.2j  Hi0Jl  8l.0-85.5j  R«/U1 
90.7-97.6j  Cmc/Ul  U2.3-U6.2j  P-l/Ul  l5.0-l6.5j  P-2/Ul  13.2-3Ji.2  (C; 
modestiM  l5.U»  one  8pec±nen}j  Fe/Pl  35.8-39.6j  Ta/Pi  71.2-77.7j  Ha/ti 
16.0-19.2.  ' 

The  inonotgnpic  g«3us  Caaaerodiua  agz'eee  with  the  genua  Eteretta 
and  is  diatinguished  from  the  other  egrets  bgr  the  medial  position  of  the 
sternal  facet  of  the  coracoid.  It  further  differs  from  the  generalised 
ardaid  fora  in  having  the  fibula  anlQrlosed  to  the  tibia  at  its  distal 
end.  The  oonditian  of  the  lacrljaal  bone  of  Casmerodius  is  unique  anong 
the  herons.  An  anterior  projection  of  the  inferior  process  of  the 
lacrimal  is  present  which  gives  this  bone  the  i^earance  of  an  "P*. 

2.  Egret ta:  Ihternasal  septun  interaediatej  supraorbital  vacui- 

ties always  twoj  ectethaoid  separate^  lacrimal  angulate^  notched,  in- 
ferior process  of  hypoeleidium  truncate,  siq>erior  process  spatulate, 
articular  surface  of -carina  braad,  flatj  tibia-fibula  relationsh:^}  vari- 
able, aniQrlosed  in  E^.  intermedia,  not  in  E.  garsettai  sternal  facet  of 
coracoid  medial,  intramuscular  line  of  M.  st^racoracoideus  and  M.  cora- 
oobrachialis  posterior  nedlalj  tendinal  groove  of  carptmietacarpus  en— 
largedi  condition  of  hypotarsus  variable,  garzetta  with  one  ooiqplete 
tendinal  canal,  ^ intermedia  with  two  coc^lete  tendinal  canals. 

Pre/Sk  9.6-10.8J  Pre/Post  U8.5-5l.8j  Prs/Cr  27.2-28.7j  Post/Cr 
5U.8-56.Uj  Pt/Ql  63.9-73.5}  Qw/Ol  83.5-88.6j  Fe/na  53.0-60.9j  Fe/Ol 


U7 

liU.O-52.1j  Fe/Cnc  96,>106.6|  Tl/Hu  129.2-l57.3j  Ti/Ul  H6.9-127.3l 

. -»  • . > 

Ti/Cnc  21*0,7-269.6}  Ta/Ba  93.6-lOU.l}  Ta/Ul  78.9-87.6}  Ta/Cmc  173.0- 

189.3}  Ha/Hu  25.2-28,9}  H«/U1  20.2-2U.0}  Ha/Cmc  U*.2-02.6}  Hu/Ol 

» . • *> 

75.9-87 .U}  Ra/Ul  95.2-96.6}  Cac/Ul  iiS.l-li7.9}  P-V^l  15.8-17.6}  P-2/Ul 
Il*.0-16,9}  Fe/Ti  37.7-J*li.l}  Ta/Ti  66.9-7U.6}  HaAi  17.1-20.6. 

The  genus  Egretta,  vlth  its  two  species,  differs  from  Casmero- 

ay  . ^ 

diue  in  haying  a greatly  enlarged  tendinal  groove  of  the  carpometacar^ 
pus.  This  groove  is  much  reduced  in  Casiroerodius.  Thus,  ggretta.  is 
similar  to  the  ardeid  form  in  six  of  the  generalised  characters.  It  is 
related  to  Casmerodius  in  all  other  characters  exe^t  the  condition  of 
the  inferior  process  of  the  lacrimal.  Egretta  has  the  angulate,  notched 
inferior  process  of  the  lacrimal  which  is  charactezdstic  of  the  genus 
Butorides  and  Ardea  pacifica. 

3.  Bubulcosi  Ihtemasal  septum  intermediate,  stqpraorbital 

♦ 

vacuities  always  two}  ectethmoid  separate}  lacrimal  angulate,  notched} 
inferior  process  of  hypocleidium  truncate,  superior  process  short, 
pointed}  articular  stuface  of  carina  broad,  flat}  fibula  anl^losed  to 
tibia  at  distal  end}  sternal  facet  of  coracoid  lateral,  intramuscular 
line  of  M.  si^racoracoldezis  and  M.  ooracobraehialis  posterior  medial} 
tendinal  groove  of  carpometacarpus  enlarged}  hypotarsus  with  tso  con- 

n 

plete  tendinal  canals, 

Pre/Sk  10.8-11.9}  Pre/Vost  1»3.8-1*7.2}  Pre/Cr  25.9-29.0}  Post/Cr 
57.U-61.7}  Pt/Ql  66.1-78,2}  Qw/Ql  86.6-91.2}  Fe/Hu  56.>6l.6}  Fe/Ul 
U8.1-53.0}  Fe/Cac  106.2-U5.2}  Ti/Hu  122.0-137.U}  Ti/Ol  105.7-108.5} 

**■  **  ♦ fc  4.  *1 

Ti/Cmc  232.U-236.0}  Ta/Hu  85.8-91.1*}  Ta/Ul  7U.8-78.6}  Ta/Cmc  161*,>170.9j 


U8 

Ha/htt  85.8-91.lii  Hn/tJl  2U.2-26.7j  Ha/Cmc  53.0-58.Oj  HoM  85.U-87.9j  W 
U1  95.7-96.5j  Cnc/01  US.>56.1j  P-l/Ul  l6.6-l8.5j  P-2/Ol  l5.5-l6.6j  ?•/ 

* < » t • I « « 

Ti  U5.5-U9.0J  Tt/Ti  70.U-72.Uj  HaAi  22.7-2U.6. 

■ The  monocle  genue  Bubulcue  agrees  with  Leuoophoyx  and  Florida. 
and  differs  from  Caaiaeroditia  and  Bgretta  in  having  a lateral  position  of 
the  sternal  facet  of  the  coracoid,  thus  fomdng  a groiqp  of  "lesser  egrets". 
Bubuleus  is  separated  from  Leiicophoyx  and  Florida  on  the  basis  of  the 
intemasal  septum,  ifo  Bubuleus  the  Septum  is  inteznedlate,  but  in  Leu- 
cophoyx  and  Florida  the  septum  is  entire. 

Bubuleus  differs  from  the  generalised  ardeid  line  in  one  of  the 
serven  basic  characters.  This  character,  however,  is  considered  the  kagr 
character  for  the  egret  groi^.  Bubuleus  further  differs  from  the  general 
line  in  two  of  the  other  five  characters,  these  being  the  angulate, 
notched  inferior  process  of  the  lacrimal,  and  the  fact  that  the  fibula 
is  wikylosed  to  the  tibia  at  its  distal  end. 

U.  Leucophoyxt  Intemasal  s^tum  preeentj  8iQ>reorbltal  vacui- 
ties always  twoj  ectetlvnoid  separatej  lacrimal  angulate,  notchedj  in- 
fezdor  process  of  hypocleidlum  truncate,  siQ>erior  process  spatulatej 
articular  surface  of  earina  broad,  flatj  fibula  not  ankylosed  to  tiMaj 
sternal  facet  of  coxecoid  latez^,  lntramus<»ilar  line  of  M«  supraoora- 

I t 

ooideus  and  M.  coracobrachialis  posterior  medialj  tendinal  groove  of 
carpometaearpus  enlargedj  hypotarsus  with  one  oonplete  tiwvHnaT 

Pre/Sk  9.2-ll.lj  Pre/Post  U5.5-U7.7j  Pre/Cr  27.0-29.8j  Post/Cr 
55.7-60.lj  Pt/Ql  66.U-8l.5j  Qw/Ol  82.5-89.5j  Fe/Hu  55Jt-60.0j  Fe/Ol 
U6.U-50.lj  Fe/Cme  96.>107.6j  Tl/Hu  137.0-lb5;0j  Tt/WL  113.9-122.6j 


1*9 

.Tl/Cme  238*9-270,Ui  Tt/Su  101,U-1D5.1|  T«/U1  83,5-93*9|  Ta/Cmc  177.> 
^6,3)  Ha/^  23.U*29.0|  Ha/lTl  21.1^.8|  Ha/Cno  U$,2-$Ui$  Ua/Ul  82.2* 
8U.l*j  Ra/Ul  95*3-97.11  Cmc/Ul  1*5.3-J*8.1*j  P-l/Ul  15.7-17 *0|  P-2/Ul  ll*.> 
15.6|  P«Ai  39.2-l*3.2j  Ta/Ti  69.9-^.2j  Ha/Ti  17.6-21.2j 

The  genus  Leucophoyx.  as  indicated  abore^  shows  very  close  rela- 
tionship to  Florida.  Cto  the  basis  of  the  generalised  ardeid  characters^ 
these  differ  only  in  the  dq;>th  of  the  tendinal  groove  of  the  carpoaneta- 
carpus.  3h  L«icophoyx  the  groove  is  enlairged,  and  in  Florida  it  is  wT«ich 
reduced.  In  other  qualitative  characters  these  two  fozne  are  identical 
with  the  exception  of*  the  condition  of  the  hypotarsus.  Leucophoyx  has 
only  one  conplete  tendinal  canal^  the  other  two  being  open  grooves.  In 
Florida  three  oonplete  canals  are  present  through  the  roofing  of  the 
groovae. 

5.  Florida*  Ihtemasal  septum  pz’esentj  svpraorbital  vacuities 
alwasre  twDj  eetethnoid  separate!  laerLnal  angulate^  notchedj  inferior 
process  of ^ hypocleidiun  tnmcate,  si^>erior  procctss  spatulatej  articular 
surface  of  carina  broad,  flatj  fibula  not  ahlqrlosed  to  tibiaj  sternal 
facet  of  coracoid  latexvQi.,  intramuscular  line  of  M.  stpracoracoldeus  and 
M.  ooracobrachl  all  s posterior  medialj  tendinal  groove  of  caxpometacaxpue 
reduced;  hypotarsus  with  three  cosplete  tendinal  canals. 

Pre/Sk  9.1-1D.7J  Pre/Post  liU.?4i9.6j  Pre/Cr  25.7-28.5j  Post/Cr 
55.8-6l.lj  Pt/Ql  70j*-79.5j  Qw/Ql  83.6-89.2j  Fai/^  56.l-59.3j  Fe/Dl 
U7.1*-50.8j  Fe/Cme  98.7-lD3.Uj  Tl/hu  132.6-lU6.7j  Ti/Ul  113.Orl25.7j 
Tl/Cac  227.3-258.8j  Ta/tei  9U.9-107.6j  Ta/Ol  80.7-89.5j  ,Ta/Cmc  166.5- 
185.0J  Ha/feu  27.2-30.3j  Ha/Ul  23.0-26.Oj  Ha/Cnc  U7.2-5U.2j  Hq/Ul  82.1- 
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86.7|  95.3-96.6}  Cac/Ul  U6.6-50.6;  P-2/Ul  l6.7-l8.7|  P-?/Ul  X2.> 

15.6}  F«A1  39.1t-lt3Jtj  TaAi  69.5-75.6}  H«Ai 

is  indicated  above,  Florida  oaemlea  is  s^arated  frcn  Leuoo- 
phoyx  thula  by  the  d^th  of  the  tendinal  groovm  of  the  eaxpoaetaoarpas 
and  the  condition  of  the  hypotareus. 

The  means  of  five  of  the  ratios  are  identloal  for  oaerulea  and 
thttla.  The  ranges  of  the  remeinlng  twen1y<ione  ratios  show  almost  com- 
plete overlap  %d.th  the  means  of  only  two  ratios  being  separated  by  more 
than  two  per  cent. 

On  the  basis  of  these  data  it  becomes  necessary  to  combine  these 
two  supposed  genera.  Leucophoyx  Sharpe  189U  is  hereby  synonynised  with 
Florida  Baird  1858.  Future  reference  will  be  made  to  the  snowy  egret 
as  Florida  thula.  with  the  revised  generic  diagnoses  for  Florida  as 
foUOfWBI  •' 

Florida  I Ihtemasal  septum  present}  st^uraorbltal  vacuities  always 
two}  ectethnold  separate}  lacrimal  angulate,  notched}  inferior  process 
of  hypooleidlum  truncate,  siqperior  process  spatulate}  ax*tioular  surface 
of  Carina  broad,  flat}  fibula  not  ankylosed  to  tibia}  sternal  facet  of 
coracoid  lateral,  intrsmuseular  line  medial)  tendinal  groove  of  oaxpo- 
raetaeaxpus  variable}  hypotarsus  with  one  or  three  tendinal  canals. 

Pre/Sk  9.1-11.1}  Pre/Poet  liU.9-Ji9.6}  Prs/Cr  25.7-29.8}  Post/Cr 
55.7-61.1}  Pt/Ql  66Ji-8l.5|  Qw/Ql  82.5-89.5}  Fe/Oa  55.U-60.0}  Fe/Ol 
l|6.U-50.8}  Fe/Qnc  96.3-107.6}  Ti/Ha  132.6-1U6.7}  Ti/Ul  113.0-125.7} 

Ti/Cme  227.3-270.U}  T^Hu  9U.9-107.6}  Ta/Ul  80.7-93.9}  Ts/Cme  166.5-206.3} 
Hs/ifti  23.U-30.3}  Ha/01  21,1-26.0}  HVCmc  IiS.2-5lt.2}  82,1-66,7} 


$1 


BbM  95.3-97.1j  Cno/01  l*5.3-50.6j  P-l/Ul  l5.7-l8.7j  P-^Ul  12.3-l5.6j 

* • • » » . t , 

FeAi  39.2-U3.Uj  Ta/Ti  69.5-80.2j  Ha/Ti  17.6.21.U. 

' • * ^ <1 


Tribe  I^ycticoracee  ‘ 

' 1.  Dichitainanassat  Ihtemasal  s^tum  lackLngj  supraorbital  vacui- 
ties alvaj^  twoj  ectetboold  s^>aratej  lacrimal  angulate^  notchedj  in- 
ferior process  of  shorty  notched^  stperlor  process  spatu- 

latej  articular  siurface  of  carina  pointedj  fibula  not  ankylosed  to 
tibiaj  sternal  facet  of  coracoid  lateralj  intramusouilar  llna  of  M«  stpra- 
coraccideus  and  M.  oozaoobrachialis  posterior  medialj  groove  of 


oarpometacarpus  reduoedj  faypotarsus  uith  two  couplet#  tandiwan  canals. 

Pre/Sk  9.5«10.3j  Pre/Post  U7.5-4i9.8j  Pre/Cr  27.>29.1j  Post/Cr 
55.8-59.3j  Pt/Ql  71.3-73.5j  Qa/Ol  83.6-86.Uj  Fe/Ha  55.6-57.Uj  F^Ol 
U6.3-U7.Uj  Fe/Cno  96.U-98.2j  Ti/Hu  135.9-lU9.8j  Tl/Ul  112.6-l23.lj  Tl/Cnc 
230^1^B,6i  Ta/Hu  102.0-120.3j  Ta/Ul  8U.U-99.3j  Ta/Ctac  175.9-206.0j 
Ha/Hu  22.l-23.3j  Ha/Ol  l6.>19.1j  Ha/Cmc  38.l-UO.2j  HVOI  82.2-8U.8j 
Ra/Ul  96.l-96.Uj  CJnc/Ul  U7.64*8.Uj  P-l/Ol  lS.6-l6.Uj  P-2/U1  13Ji-lU.Uj 
FeAi  37.6-Ul.8j  T#Ai  8l.7-8U.5j  HaAi  15.5-16.6. 

The  nifdit  herons  are  divided  into  two  divergent  Hn-g  on  the 
baais  of  the  depth  of  the  tendinal  groove  of  the  carpometacazpus.  One 
llnSf  having  a z*educed  tendinal  groove^  includes  Dichxoananassa.  p^l^^eTO— 


Mue.  Syrigma.  and  Nyctanassa.  The  other  line,  vith  axi  enlarged  tendinal 
groove,  includes  Uorsachius  and  Nycticorax. 

Further  separation  of  the  first  group  is  made  on  the  basis  of  the 
Inteznasal  septum.  This  septun  is  absent  in  Dldirowanassa.  thus  s^xasra— 
ting  the  genus  from  the  group  in  the  direction  of  the  Ardeae.  This 
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genua  differs  from  the  Ardeae  in  three  of  the  general  characters,  the  con- 
dition of  the  h^pcleidlisa  (shoirtf  notehed)^  the  articular  surface  of  the 
oarina  (shazply  pointed),  and  the  condition  of  the  tendinal  groove  cf  the 
carpometacaxpue  ^reduced}* 

2*  Pilherodiusi  Ihternasal  s^tum  present)  stpraorbital  vacui* 
ties  always  two)  eotethmoid  bridged)  lacrinal  angulate,  notched)  in- 
fericr  process  of  hypocleidlum  short,  notched,  superior  process  spatulats) 
axticular  surface  of  cazdna  pointed)  fibula  not  anltylosed  to  tibia)  ster» 
nal  facet  of  coracoid  lateral,  intramuscular  line  of  H*  supracoracoldeus 
and  M,  coracobrachialis  posterior  medial)  tendinal  groove  of  carponeta- 
carpus  reduced)  hypotarsus  wi^  two  parallel  tendinal  canals* 

Pre/Sk  9,6-10.2)  Pj^Post  Ij5.9-li9.6)  Pre/Cr  26.2-28.9)  Post/Cr 
56.1-58.3)  Pt/Ql  67.U-73.1)  Qir/Ql  8U,7-88.'9)  Pe/Hu  60.7-65.1)  Fe/Ul 
U6.8-52.7)  Fe/Cme  102,5-110,7)  Ti/Urx  136.U-139.9)  Ti/Ul  106.>U0.0) 

Ti/Cmc  226.9-23U.1)  Tb/Ox  95.U-10i4.9)  Ta/Ol  73.6-81.U)  Ta/Cmc  l6l,l- 
17U.9)  Ha/tei  28.5-30.3)  WUI  22.0-23,5)  Ha/Cno  U8.1-50.3)  H»0J1  77.1- 

79.6)  Ra/Ol  9U.9-95.7)  ftnc/Ul  U5.7-U7.6)  P-l/ul  l6.1i-17,5)  P-2/tJl  13,7- 

111.6)  FeAi  Ut,0-U7*9)  Ta/Ti  69,2-75.0)  HaAi  20,7-22.2. 

« 

Pilherodius  is  related  to  the  general  night  heron  linn  as  indi- 
cated above,  but  differs  from  Dichromanafisa  in  having  an  ttitire  inter- 
nasal  s^tun.  This  genus  further  differs  from  the  Ardeae  in  two  other 
generalised  characters  set  forth  for  that  grovcp,  PlU»rodius  has  a 
short,  notched  hypocleldial  process,  and  a sharply  pointed  articular  sur- 
face of  the  Carina.  It  differs  from  the  Ardeae  also  in  having  an  angu— 
late,  notched  Inferior  process  of  tl»  lacrimal,  a short,  pointed  si^erior 
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process  of  the  hypocleidl\sny  axxi  two  oooqjlete  tendinal  canals  in  the 
h^po  tarsus* 

3*  Syrigmat  Ihtemasal  s^tian  intemedlatei  stq;>raorhltal  vacui« 
ties  always  two;  ectethnoid  bjridgedj  lacrixoal  angulate,  notched;  inferior 
process  of  hQrpooleidiun  shorty  notched;  si^erior  process  short,  pointed; 
articular  surface  of  carine  pointed;  fibula  not  anl^losed  to  tibia; 
sternal  facet  of  coracoid  lateral,  intraouscular  line  of  M«  supracora^ 
ooideus  and  M*  coraeobrachialis  posterior  medial;  l^ypotarsus  with  one 
oooplete  tendinal  canal*  r 

* Only  one  specimen  was  available  for  measurenent  for  quantitative 
characterst  « 

Pre/Sk  ll*3t  Pre/Post  U6*l;  Pre/Cr  27*2;  Post/Cr  59iO;  Pt/Ql 
72*3;  Qw/Ql  9h,9t  ?e/Hu  5U,1;  Pe/Dl  Fe/Cmc  93*7;  Ti/Su  ll6*5;  Ti/ 
01*97*7;  Ti/Cmc  201*9;  Ta/Hu  85*1;  Ta/Ol  71*3;'Ta/Cnc  3Ji7*5;  Ha/ifu  20,7; 
WOl  22*7;  Ha/Gw  U6*9;  Ht0Ji  83*8;  Ra/Ul  95*7;  Cbkj/oi  U8*U;  P»l/01 
17*5;  P-2/U1  Uu8;  Fe/Ti  1*6*1;;  Ta/Ti  73*0;  Ha/Ti  23*2.  ♦ 

' Syrigroa  and*  Nyetanassa  agree  with  Bichrodaanassa  and  ?•<  Therodius 
in-  the  characters  set  forth  above,  but  differ  from  these  in  having  an  in- 
tenosdiate  intemasal  s^>tum*  Syriana  differs  fma  Nyct-^assa  in  having 
only  two  supraorbital  vacuitios,  and  in  a bridged  ectethmoid.  It  further 
differs  from  the  Ardeae  in  having  a bridged  ectetlmioid,  an  angulate, 
notched  lacrimal,  and  a short,  pointed  si;qperlor  process  of  the  lypoclel- 
dium* 

U*  Nyctanassa?  Ihtwmasal  s^tumiintermediate;  siqneorbital 
vacuities  lacking;  ectethmoid  separate;  lacrimal  angulate,  notched; 


Infexdjor  process  of  hj^cleldltim  truncate^  ex:qp«rlor  process  spatulstej 
articular  surface  of  carina  broad,  flat}  fibula  aniQrlosed  to  tibia  at 
distal  end}  sternal  facet  of  coracoid  lateral,  intramuscular  line  of 
supraeoracoldeus  and  M«  coraoobrachialls  posterior  medial}  tendinal 
groove  of  carpcmietacarpus  reduced}  hypotarsus  vith  one  ooaplete  tendinal 
canal« 

Pre/Sk  12, >*13.5}  Pre/Post  U2,6«Ji9.U}  Pre/Cr  28,1-31*6}  Post/Cr 
61.1-69.1}  Pt/Ql  $5.8-65.U}  Qa/Ql  76.9-88.5}  Fe/Hu  58.9-62.7}  Fe/Ul  U9.9- 
5U.0}  Pe/Cmc  1Q5.9-Ult.l}  Ti/fiu  121.U-135.9}  TiToi  103.5-117.1}  Ti/Cmc 
^,8-21*7 .U}  Ta/Hu  89.>99.6}  Ta/Ul  75.6-8U.O}  Ta/Cmc  159.6-177.5} 

Ha/Hu  20.9-23.1}  Ha/Ol  18.1-20.J*}  Ha/Cmc  3U.3-U2.2}  Hu/Ul  83.2-89.0} 

Ra/01  9U.3-96.3}  Cmc/Ul  Ii6.5-ii9.0}  P-l/Ul  12,9-15.9}  P-?/01  l6.2-l8.lt} 
FeAi  Ua.1-U9.7}  TaAi  69.0-76.8}  Ha/Ti  16.5-18.9. 

Hyctanassa  agrees  vith  the  generalised  ardeid  line  in  the  sane 
general  manner  vith  respect  to  the  characters  set  forth  above  but  dif- 
fers from  Syrigma.  in  having  no  st^raorbital  vacuities,  and  in  having 

I ( * . 

the  fibula  ankylosed  to  the  tibia  at  its  distal  end. 

5.  Qorsachiusi  Intemasal  septum  intermediate}  supraorbital 
vacuities  two}  ectethmoid  separate}  lacrimal  angulate,  notched}  in- 
ferior process  of  hypocleidium  short,  notched,  superior  process  spatu- 
late}  artictOar  surface  of  carina  pointed}  fibula  ankylosed  to  tibia} 
stomal  facet  of  coracoid  lateral,  intramuscular  line  of  M.  stqpracora- 
coideus  and  M.  coracobrachialis  posterior  medial}  tendinal  groove  of 
carporoetacarpus  enlarged}  hypotarsvis  with  two  conqilete  tendinal  canals. 

(kily  one  specimen  available  for  measurement  for  quantitative 


charaoteret 

Pre/Sk  X3*3l  Pra/Post  U3.1|  Pr«/Cr  27.1)  Post/Cr  62.8)  Pt/Ql 

70.1)  Qw/Ql  92.U)  Pa/iiu  60.8)  Fa/Ul  ^2.2)  Fe/toc  109.2)  Tl/ft»  107 .U)  . 
Ti/Ul  92.1)  Tl/Crac  192.8)  Tt/Hu  71.8)  Ta/Ol  61.6)  Ta/Cmc  128.9)  Ha/Hu 
22.5)  WOl  19.3)  Ha/Cnc  1|0.3)  Hu/Ul  85.8)  Ra/^l  96.2)  Ctac/Ul  U7.8) 
P-1AJ116,6)  P-2/tIl  13.3)  FeAi  56.6)  TaAi  66,9)  Hi/Ti  20.9. 

Oorsachius  end  Wyoticorex  differ  front  the  ahove  nwntloned  night 
herons  In  having  an  enlax^ed  tendlnal  groove.  Goraaehlus  differs  front  - 
Hyetloorax  in  having  two  st^raorbital  vaeultlesf  instead  of  four*  azid 
in  the  Intexnasal  septan  being  intermediate  instead  of  entire.  It 
further  differs  frcm  the  generalised  ardeid  line  In  having  a short* 
notched  hgnpoeleidlal  process*  and  in  having  the  fibula  fused  to  the 
tibia  at  its  distal  end, 

6,  Nycticoraxi  Ihtemasal  s^tiaa  present*  intenaediate  in  N, 
caledonicus;  supraorbital  vacuities  four*  sometiaes  inconplete  in  N, 
caledonieusi  ectetfanold  bridged)  lacrimal  angulate*  entire)  inferior 
process  of  hypocleidium  short*  notched*  stqperior  process  spatulate) 
articular  sicrf ace  of  oarina  pointedi  fibula  not  anl^rlosed  in  nycti» 
corax,  ankylosed  in  ^ caledonlcus)  sternal  facet  of  coracoid  lateral* 
intramuscular  line  of  M.  8^Q>racoraeoideus  and  M,  coraoobrachialis  pos* 
tezdor  medial)  tendlnal  groove  of  carpometaoazpus  mlarged)  hypotarsus 
with  one  conplete  tendlnal  canal  in  nycticorax,  two  in  caledonicus, 

Pre/Sk  12,0-13.9)  Pre/Poet  143.0-53.0)  Pre/Cr  29.2-32,3)  Post/Cr 
56,6-66,8)  Pt/Ql  59,2-68,8)  Qw/Ql  75.1-86.7)  Fe/Hu  58.8-67.1*)  Fe/Ul  56J*- 

62.2)  Fe/Cmc  112.2-125.2)  Tl/Hu  96,0-UU,9)  Ti/Ol  95.5-103.0)  Tl/Cac 
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l87.U-210*5j  Ta/tei  6l.8-76*6j  Ta/Ul  60*7-68.6j  Ta/CSnc  122.5-135.9j  Hi0itt 
23.0-28.2j  Ha/Ul  21.3-25.6j  H«/Cac  Ul.9-50.5j  Hu/ta  87.9-92.8|  Woi 
9U.5-97.Oj  Cmc/Ul  U6.9-5U.Oj  P-l/tJl  15.5-19.2 j P-2/Ul  13.U-l6.9j  F«/Ti 
57.6-62.3j  T«Ai  6l.5-67.8|  HaAi  21.5-25.2.  - 

The  genus  Ifarotioorax  is  separated  from  Gorsachlus  as  indicated 
above,  la  addition  to  • the  general  nicd^t  heron- diaracters^  • it  further 
differs  from  the  generalised  ardeid  form  in  haring  four  siquraorbital 
vacuities,  axid  an  entire  inteniasal  s^tua.  -It  differs  from  the  general 
form  also  in  haring  a bxddged  eotethmoid.  !Rie  two  species  of  Hyotioorax 
agree  in  all  qualitative  characters  exo^t  the  condition  of  the  tibia- 
fibula.  ^ nyoticoraac  having  a fsree  fibula.  ^ caledonicus  having  the 
fibula  fused  to  the  tibia  at  the  distal  end.  The  hgrpotarsus  of 
nyeticorax  has  only  one  oonqplete  tendinal  oanal.  vhile  caledonicus  has 
two  such  canals. 

7.  Erythooausi  Ihtemasal  septum  lackingj  supraorbital  vacui- 
ties always  twoj  eetetiaaoid  separatej  lacrimal  angulate.  notohedj  in- 
ferior process  of  faypoeleidium  short,  notched.  siq)erior  process  pointedi 
articular  surface  of  oarlna  pointed)  fibula  not  anlqrlosed  to  tiblaj 
sternal  facet  of  ooraoold  lateral,  intramuscular  line  of  M.  stquracora- 
coideus  and  M.  ooracobrachialia  posterior  medialj  hypotarsus  with  one 
complete  tendinal  canal. 

Pre/Sk  11.6-12.2)  Pre/Post  5l.9-55.3j  Pre/Cr  28.6-29.8j  Post/Cr  v 

53.8- 55.2)  Pt/Ql  68,>72.8)  Qw/Ql  82.U-8U.5j  Fe/Hu  69.2-69.8j  Pe/Ul 

61.8- 62.Uj  Fe/Cae  122.2-12U.7j  Tiyii».10?.0-112.3j  Ti/Ol  97Ji-100,2)  Ti/ 
Cnc  19U.8-198.3j  Te/Ffu.70.2-72.8)  Ts/Ul  63,0-65,1)  Ta/Cnc  126.0-128.6j 


Ha/bu  26.6-27.7l  Ha/Ol  23.8*2U.5l  Ha/Cwj  U7.5-4i8.5|  Hu/Ul  89Ji-89*lij  Ra/ 
U1  9U,7»^.65  Cibc/U1  50.0-50.6j  P-l/Ol  l6.9-17.6|  P-2/Ol  l5*5*35*7|  ?•/ 

Ti  6l.6^0j  Ta/Ti  63.0-6U.8i  Ha/Ti  2U.U-2U.9. 

.Srythoonas  fl^>parent3y  separated  frca  the' basic  night  batron  line 
shortly  after  its  divergence  from  the  generalised  ardeid  foxvu  Siioh  a 
change  cones  as  a modification  In  the  position  of  the  intraanscular  line 
of  the  coracoid^  this  being  lateral  in  position  In  Brrbhocnus.  and  medial 
in  the  x'enainlng  I^jretlcoraoeSf  the  Sgrettae,  and  the  Ardeae*  The  lateral 
position  of  this  line  in  Erythocnus  corresponds  with  the  condition  in  the 
Tigriomithee^  the  Codilearilnae,  and  the  Botaurlnae.  Erythocnus  agrees 
with  Dlch3?oroanaasa.  and  the  generalised  line  in  having  no  intemasal 
Saturn.  It  further  agrees  with  the  Ardeae  in  having  ma.  enlarged  tendinal 
groove  of  the  caxpoa^tacarpus.  It  agrees  with  the  Ifyctieoxaoee  in  the 
remaining  qualitative  diaracters. 

Tribe  Tifriomlthee 

1.  Tigriomlst  Intemasal  septum' intermediate}  siqpraorbital 
vacuities  four}  inferior  process  of  ectethmold  lacking,  stq>erior  process 
much  reduced}  lacrimal  angulate,  xratched}  inferior  end  siqperlor  processes 
of  hgrpocleldimn  lacking,  furoulum  prescribing  a smooth  curve}  articular 
surface  of  oarlna  pointed}  fibula  not  ankylosed  to  tibia}  atemal  facet 
of  coracoid  latexwl,  intremuseular  line  of.M.  aiqjreooracoideas  and  M. 
coraoobrachialis  posterior  lateral}  tendinal  groove  of  cax'poaetaoarpos 
enlarged}  faypotamus  with  one  complete  tendinal  canal. 

.Pre/Sk  10.>10.8}.Pre/Po8t  52.U-56.5}  Pre/Cr  27.2-29.5}  Post/Cr 


Th«r«  it  no  pagt  58;  tht  ttxt  it  continom, 
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51.8- 52.3l  Pt/Ql  76.3-80.9l  WOI  8X.6-8U.2|  F«/Hu  80.8-8l.3j  F«/01  69.0- 
71.0J  Pe/Cno  l57J*-l6l.9l  Tl/H«  125.2-129;6|  Tl/Ul  UX).0-UO.0i  Ti/Cae 
2U3.9*258.1j  T«/Hu  8U.0-aU.3l  Wui  71.6-73.8j  T«/Cno  l63.6-l80.0j  Ha/Hu 
29.2-29J1J  Ha/Ul  2U.9-25.6j  hVCbc  56.8-58.5j  Hu/M.  8U.9-87.9j  R«/01 
9U.0-9U.6j  Cac/Ul  U2.6-U5.lj  P-2/Ul  15.>16.3j  P-?/U1  11.5-H.8j  PeAi 

62.8- 6U.6}  T«A1  65.1-67.1j  Ha/Ii  22.7-23.3. 

Tlcriomls  differs  f rest  the  Ardeae  in  halving  a ooB^lete  inter- 
nasal s^tuD^  foor  svgnvorbital  vaeuities^  a ooeplete  reduotlon  of  the 
infexdor  process  of  the  ectetfamoldf  an  anuglate^  notched  lacriany  no 
typocleidial  process,  a sharply  pointed  articular  process  of  the  oarina, 
imd  a lateral  intzenuseular  line  of  the  coracoid.  All  these  characters 
relate  it  directly  to  the  Botaurinae.  Tlgriomis  is  separated  froa 
♦ Tigris oraa  hy  having  four  stqpreorbital  vacuities,  and  an  entire  intemasal 
septum. 

2.  Tigrisoma:  Intemasal  septum  variable,  present  in  mexi- 

cana«  intermediate  in  ^ lineatun;  si^raorULtal  vacuities  lackingj  ecte- 
tfanoid  separatej  lacrimal  parallelj  inferior  process  and  si^erior  process 
of  hypocleidlum  lacking,  furcultaa  forming  a smooth  eurvej  articular  sur- 
face of  caxina  polntedj  fibula  not  ankylosed  to  tibiaj  sternal  facet  of 
coracoid  lateral,  intremuscular  line  of  M.  si^racoraooldeus  and  M.  core- 
oobrachlaUs  posterior  lateralj  tendinal  groove  of  carpometacarpus  en- 
lajrgedj  hypotarsus  with  two  complete  tendinal  canals. 

?re/Sk  8,7-10.5j  PreAost  UU.5-53.2j  Pre/Cr  23.U-28.8j  Post/Cr 
50.6-57.9j  Pt/Ql  67.0-75.3j  *Jif/Ql  8l.9-92.8j  Fd/Hu  66.5-77.2j  F^Ul 
58.0-67 .3j  Fe/Cnw  128.9-Ua.9j  Tl^  121.U-131.0j  W/Ul  102.7-108.7j 


60 


Tl^Cmc  229.1-2li0.7|'Ta/Hu  87.0-9S,0j“  Ta/Ul  72.2-78.9|‘ T«/Cws  lS9.9-17U;5j 
H«/Hu  25.9-30.0j  hVUI  21.5-2S.1j  Ha/Crao  U7.6-55.3j  Hxi/Vl  8r.0-90.7j 
I^/Ul  93.8-96.9j  Cmc/Ul  UU.3-U6.0j  P-l/Ul  lU.7-l6*Uj  P-2/U1  12.O-0U.lj 
Pe/ri  55.l-6l.2j  Ta/Tl  67.8-72.5j  19.8-2U.O. 

' Tigriaona  differs  from  the  Ardeae  in  the  manner  of  Tigriomia. 
bat  with  intemasal  septum  intermediate  rather  than  entire^  and  with  the 
ST^qaraorbital  Taouities  absent.  These  two  characters  are  also  used  to 
separate  the  two  genera,  Tigrlsoma  and  Tigriomia.  both  of  which  ahow 
similar  affinities  to  the  Botaurinae. 

Subfawily  Cochlearilnae 
Boat-Mlled  Heron 

1.  Cochleariuax  Intemasal  septum  laokingi  supraorbital  vacui- 
ties lacldngj  inferior  process  of  ectethmoid  lacking,  s\)qperior  process 
much  reducedj  lacrimal  angulate,  notohedj  inferior  proceaa  of  hypoclel- 
dlum  short,  notched,  siqperior  process  spatulatej  aartieular  surface  of 
Carina  pointedj  fibula  not  anlgrlosed  to  tibiaj  sternal  facet  of  cora- 
coid lateral,  intramuscular  line  of  H.  si^>raooracoideus  and  M«  ooraco- 
brachialls  posterior  lateralj  tendinal  groove  of  carpasetacarpua  re- 
ducedj hypotarsus  with  one  coaplete  tauUnal  canal. 

PzVsk  15.8-I7.7j  Pre/Post  50.7-58.Uj  Pre/Cr  35.2-Ul.Oj  Post/Cr 
69.U-70.3j  Pt/Ql  63.9-68.9j  cjw/Ql  93.8-95.8j  Fe/Hu  69.7-79.3j  Fe/Ul 

c 

59.5-62.Uj  Fe/Cmc  135.l-136.9j  Ti/Hu  129.9-129.5j  Ti/Ul  1Q5.8-U0.6j 
Ti/Gmc  232.l-252.Oj  Ta/ifu  78.0-86.9j  Tv'Ul  68.9-7U.3j  Ta/Omc  l5l.0- 
268.6j  Hs/Hu  27.0J  Ha/01  23.0j  Ha/Cmc  52.2j  Hu/Ul  85.U-88.2j  Ra/Ul  9U.> 
9U.9J  Cme/Ul  UU.l-U5.6j  P-2/Ul  17.l-17.5j  P-2/01  13.9-l5.5j  FeAi  53*8- 
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59,0}  TaAi  65,l*767,2j  Ha/Ti  20,8, 

Li  to  tha  eactemal  charactaPB  of  the  aubfanilly  Cochlear!- 

inae^  the  generic  diagnosia  of  Cochlearius  reletae  this  genua  to  the 
Egrettae,'the  Jiycticoraceo,'the  Tigriomithoa;  to  one  genua  of  the  Ardeae, 
and  to  the  auhfainily  Botaurinae,  The  expanded  condition  of  the  hill^ 
vith  the  resultant  laodifications  of  the  palatOf  are  eharaoteriatic  only 
of  Cochlearixa, 

Sv^bful^  Botauidnae 
Bittema 

!•  Botajtfus*  ]htemaaal  septum  intenradlate}  supraorbital  vacui- 
ties  always  two}  ectethaoid  separate}  lacrimal  angulate^  notched}  inferior 
process  of  lypocleidium  short,  notched,  vopoilot  process  short,  pointed} 
articular  surface  of  carina  pointed}  fibula  not  ankylosed  to  tibia} 
sternal  facet  of  coracoid  lateral.  Intramuscular  line  of  M,  supraoora^ 
ooideus  and  M,  coracobrachialia  posterior  lateral}  tendlnal  groove  of 
carpometacarpus  enlarged}  faypotarsus  with  two  (XMiplete  tendlnal  canals, 
one  lying  postero-lateral  to  tho  other, 

Pre/Sk  U,0-13,3}  PreiA*oet  5U*5-62,9}  iWCr  25*9-32,8}  Post/Cr 
U7,U-5Ut9}  Pt/Ol  59.2-69,6}  Qw/Ql  72,2-81,6}  Fe/Hu  71.>75Jt}  FoAl 
6U,U-69,7}  Fe/Cmc  ia,0-138,U}  TiAu  llli,>122,5}  TlAl,  105.1-112.7} 
Ti/Cnc  195.6-215.9}  Ta/Hu  72.8-86J*}  Ta/Ul  67.0-79.1}  Ta/C»  133.2-lSl.U} 
Ha/Hu  27.2-3U.1}  Ha/Ol  2U.9-31.5}  WCae  U9.6-59.2}  Wd  89.8-93.7} 

Ra/Dl  9U.2-96,!}  Cao/Ul  50.0-53.2}  P-l/Ul  15.1-19.1}  P-2/Ol' 12 Jt-l5.2} 
FeAi  59.6^.14}  TaAi  62,9-71.3}  HaAi  23.7-29.5.' 

Botaurus  agrees  with  the  Ardeae  in  hanring  two  supraorbital 
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vacuities^  vith  the  sternal  facet  of  the  coracoid  lateral^  and  in  ha'ving 
a greatly  enlarged  tendinal  groove  of  the  cazpcxaetacaxpue*  It  differs 
from  the  Ardeae  in  having  an  intemediate  intemasal  septum,  a separated 
ectethnold,  an  angulate,  notched  lacrimal,  a shoirt,  notched  inferior  pro«* 
cess  of  the  hTpocleiditra,  a short,  pointed  superior  process  of  the  hypo* 
cleidium,  a sharply  pointed  articular  surface  o£  the  carina,  and  a 
laterally  placed  intramuscular  line  of  the  coraoold, 

2«  Ixobrychus:  Intemasal  septum  Intemediatei  supraorbital 

vacuities  always  two;  ectethmoid  separate;  lacrimal  angulate,  notched; 
inferior  process  of  hypocleidium  short,  notched,  siperior  process  short, 
pointed;  articular  surface  of  carina  pointed;  fibula  not  anlQrlosed  to 
tibia;  sternal  facet  of  coracoid  lateral,  intramuscular  line  of  M«  su^rei* 
coraooideua  and  M«  ooracobrachialis  posterior  lateral;  tendinal  groove  of 
carpometacaxpus  reduced;  hypotarsus  with  two  o(»aplete  tendinal  canals* 
Pre/5k  10*0-13.5;  PreAost  l»9*7-60*3;  Pre/Cr  25*5-32*3;  P®st/Cr 
li6*8-55.1;  Pt/Ql  60.8-8U.6;  Qw/Ql  75*8-90*9;  F^Hu  83.0-90*9;  except  ^ 
strumii  72*7;  Fe/Ul  67.U-90.0;  Fe/Cmc  129*2-175.1;;  Ti/Su  130*2-lia*0 
(I.  strumii  111*8;  and  ^ ixrrolucrls  l53*oj;  Tl/Ol  120,7-138*0, 
strundi  10U*6);  Ta/Cmc  251*3-275*1,  strumii  198*6,  and  ^ clima* 
momous  227,0);  Ta/Hu  82.3-89*5,  (I.  strumii  69*7)i  Ta/Ol  76*3-87.9,  (1^ 
strumii  6U*6);  T«^Cmc  167*1-175*1  stnaail  123*8,  and  Ij^  cinna- 
momeus  l2i3*U);  Ha/Hu  30*5*38,7;  HaM  28.2-37.5;  lia/Cmc  5U.1-7U.5; 

01  92.6-99.U;  Ra/01  92*5-95*9;  Cmc/Ul  1*9*5-53.2;  P-l/Ol  16.3-18,0;  P-2/Ul 
13*8-16,1*;  FeAi  62,1**66*2;  Ta/Ti  62*0-66.6;  HeAi  25.1*28,1*. 


Ixobrychus  agrees  with  the  Ardeae  in  the  same  manner  as  Sotaurus 
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except  that  it  has  a reduced  tendinal  groove  of  the  caxrometaoaxpus. 
This  character  also  serves  to  s^arate  Ixobrychus  fron  Botaurus.  Ixo- 
brychos  differs  from  the  Ardeas  in  the  same  manner  as  Botaurus  with  the 
addition  of  the  character  mentioned  above. 


SIWMARI 


Aa  the  presttit  oleeelfieatlon  of  the  avian  fandllee  Ardeidae  and 

A 

Coehlearlidae  le  founded  primarily  vpon  external  oharaotem  azid  has  re* 

suited  in  the  reoognltion  of  a large  number  of  monotypio  genera^  It  was 

* 

thou^t  that  a study  of  the  osteology  might  afford  an  insight  into  the 
pfaylogenetio  relationship  of  the  genera  and  species  of  herons* 

The  study  is  based  tpon  326  skeletons^  representing  tMenty«one 
genera^  forty  species,  end  three  additional  subspecies* 

Measurements  of  the  major  elenents  of  the  skeleton  are  given* 

The  ooeffleients  of  variation  are  relatively  low  (averaging  3*8$  per  oent) 
eonpared  to  those  exhibited  by  other  olasses  of  vertebrates*  Ratios  be* 
tween  skeletal  elements  also  have  a lew  ooeff leient  of  variation,  aver* 
aging  3*2$  per  cent*  Although  there  is  some  sexual  dimorphism  in  linear 
measurements,  males  being  slightly  larger,  no  sexual  dimorphism  is 
shown  in  the  ratios  oonstzuoted  from  these  measiuemente* 

On  the  basis  of  dlfferenees  shown  in  the  oonformatlcm  and  oon* 
figuration  of  the  varioxis  skeletal  elements,  the  interrelatiaoshlps  be* 
tween  the  species  and  genera  are  traced*  The  family  Ardeidae  inelides 
throe  subfamilies,  the  Ardelnae  or  herons,  the  Coohleariinae  or  boat* 
billed  har<m  (heretofore  treated  as  a separate  family),  and  the  Botauri* 
nae  or  bitterns* 

The  subfamily  A^elnae  is  divided  into  four  tribes,  all  of  which 
are  new  taxons*  The  tribe  Ardeae  or  typical  herons  contains  the  genera 
Ardea,  Hydranassa,  Butorldee.  and  Ardeola*  The  tribe  Egrettae  or  egrets 


includes  the  genera  Casmerodius.  Eeretta.  Bubulcus.  and  Flor<«<*,  The 
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trlb0  Ifycticoracee  or  night  herona  IneludM  tho  gonora  Dichromaxvaasai 
PUherodlu8«  Syrlgina«  Nyctanaasa.  Goraachiiia.  tbrctloorax,  and  Fgythroc- 
nua»  The  tribe  Tigrloxnithea  or  tiger  bittania  ia  coiqpriaed  of  the 
genera  Tifgriomlw  and  Tigriaoma*  The  oateologioal  condition  in  the  aiib« 
faniliea  and  tribea  ia  iUaatrated  by  photographa. 

For  each  genua  the  oateologioal  charactera  are  deacribed^  and 
mensural  data  axid  ratioa  are  given. 

The  liiaita  of  the  nonotypio  genua  Florida  are  extended  to  include 
Lcucophoyx.  so  that  the  name  of  the  anowy  egret  becooea  Florida  thula. 

The  great  white  heron  ia  oonaidered  a aiibapeoiea  of  the  great 
blue  herona^  ao  that  the  name  of  the  former  beoomea  Ardea  herodiaa 
occidentalia. 

The  North  American  green  heron  ia  treated  as  a aubapeoies  of  the 
South  American  and  Old  World  green-backed  heron,  under  the  name  Butori- 
dea  strlatua  vireecena. 


A phylogenetic  tree  of  the  varioua  taxons  is  preeanted. 
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Tabla  1 

< Skelutal  taea8^a'«nent8  (am«) 
Ardftfc  amnatrioa 


Skull 

? 

1 

227,5 

227.50 

BmuI  Skull 

? 

1 

226,0 

226.00 

Cx*anlua 

? 

1 

72,6 

72.60 

PostoxMtal 

? 

1 

36.U 

36.40 

Preorbital 

T 

1 

20.9 

20.90 

Pterygoid 

7 « 

1 

13.2 

• 13.20 

Quadrmte  Ig 

7 

1 

21J( 

2lUiO 

Qujdrftte  vd 

T 

X 

17 

17JiO 

Hunerue 

7 

1 

179.0 

179.00 

Ulna 

7 

1 

223.0 

223.00 

Radius 

7 

1 

20U.5 

204.50 

CsxpoMta* 

7 

1 

89.6 

89.60 

carpus 
Phalanx  I 

7 

1 

^.6 

32.60 

Phalanx  2 

7 

1 

27.0 

27.00 

Fsnnr 

7 

1 

111.9 

111.90 

Tibia 

7 

1 

234.0 

234.00 

Tarsus 

7 

1 

163.0 

163.00 

Hallux 

7 

1 

49.1 

49.10 
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Tabl«  1 (eont«) 
Skslsftal  aaasurenents  (nu) 
Ardea  goliath 


Maarorfwit  8«k 

N 

R 

Skull 

1 

22U.0 

9 

3 

212.5-21*0.0 

Basal  Skull 

1 

223.5 

9 

3 

212.0-238.5 

Craniun 

/ 

1 

79.5 

9 

3 

75.1-79.8 

Postorbitcl 

9 

2 

l*0.3-l*l*.l* 

Praorbltal 

<r 

1 

2U.8 

9 

3 

22.0-25.3 

Pterygoid 

9 

3 

15.8-17.6 

Quadrats  Ig 

1 

28.6 

9 

3 

26.9-27.9 

Quadrate  ad 

1 

23.2 

9 

3 

21.2-22.1* 

Huaerua 

4 

1 

206.0 

9 

3 

193.5-215.0 

Ulna 

9 

2 

221.5-21*2.5 

Hadlua 

4 

1 

22U.0 

9 

2 

210.5-233.0 

Carponeta- 

4 

1 

101.8 

oarpua 

9 

2 

97.U-103.6 

Phalanx  1 

4 

1 

39.1* 

9 

3 

35.1-38.0 

Phalanx  2 

4 

1 

31.8 

9 

1 

31.8 

Fanur 

4 

2 

116.9-129.0 

9 

3 

U3.U-125.0 

Tibia 

/ 

1 

257.2 

9 

2 

21*7.0-267.0 

Taraua 

4 

1 

189;5 

9 

3 

170.0-189.0 

Hallux 

9 

3 

52.9-58.6 

M SD V 

22U.00 

225.00 

223.50 

22U.00 

79.50 

77.UO 

U2.35 

2U.80 

23.60 

16.U3 

28.60 

27.27 

23.20 

21.80 

206.00 

201.50 

232.00 

22ti.00 

221.75 

101.80 

100.50 

39.1*0 

37.03 

31.80 

31.80 

122.95 

U9.57 

257.20 

257.00 

189.50 

176.83 

55.67 
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SkuU  ' ? 

* ♦ * 

Bas«l  SkoU  9 
Cranltn  t 
PMtojrt>ltal  9 

f 

Preorblt«l  9 
Pterygoid  9 
Quadrat*  Ig  9 
Quadrat*  wd  9 
Humerus  9 
Ulna  " 9 

Radius  9 


Carponeta-  9 
eazpQs 

Phalanx  1 9 
I%alaxnc  2 9 
Feour  9 
Tibia  9 
Tarsus  9 


Hallux 


2 

2 ; 
2 


2 

2 

2 

2 

2 

2 

2 

2 

2 

2' 

2 

2 

2 

2 

2 


Tabl*  1 (cont.) 
Skaletal  measurements  (bh«) 
Ardea  melanocephala 


R 

15U,0-15$*0 

15U.50 

152.2-1S2.5 

t 

152.50 

57.7-59*6 

58.70 

33.9-3U.5 

3U.20 

17.1t-17.5 

17.U5 

12,2-12.5; 

12.^ 

10.>19.7 

19.50 

15.U-15.7 

15.55 

f 

156,0-157.5 

156,75 

182,0-185.0 

183,50 

175.0-178,5 

-176.50 

79.7-80.3 

80.00 

25,9-28.1* 

27.^ 

2U.6-25.3 

2U.95 

86,6-87.1 

87.00 

197,198.5 

n 

197,75 

11*3,5-11*6.0 

ll*l*.75 

33.8-36.2 

35.00 

SD  ■ Y 


« . • ■ t < y 


9 
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Table  1 (cont.) 
Skeletal  neaeuremente  (lau) 
Ardea  clnerea 


HeaeureRMnt  Seat 

N 

Skull 

6 

f 

2 

Baaal  Skull 

<r 

6 

9 

2 

Crenlua 

if 

6 

9 

2 

Poetorbital 

<r 

6 

9 

2 

Preorbltal 

<r 

6 

9 

2 

Pterygoid 

<r 

6 

9 

2 

Quadrate  Ig 

iT 

6 

9 

2 

Quadrate  vd 

/ 

6 

9 

2 

HuaeruB 

7 

9 

3 

Ulna 

d* 

6 

9 

1 

Radius 

<r 

6 

9 

1 

Carpoaeta- 

6 

eturpua 

9 

2 

Phalanx  1 

6 

9 

2 

Phalanx  2 

6 

9 

2 

Feanr 

tT 

8 

9 

l4 

TlbU 

6 

9 

2 

Tarsus 

/ 

6 

9 

2 

Hallux 

d* 

6 

9 

2 

& IL 


176.5- 18U.5  180.U2 

168.5- 170.0  173.25 

173.0- 180.0  177.50 

166.0- 177.0  171.50 

61.5- 66.0  6U.17 

65.0- 66.it  65.70 

32.6- 35.0  3li.l0 

33.2- 33.8  33.50 

17.8- 20.0  19.18 

18.1- 18.U  18.05 

12.5- 1U.9  13.72 

12.9- 13.7  13.30 

20.7- 21.5  21.20 

20.6- 20.7  20.65 

16.3- 18.2  16.80 

15.U-16.1  15.75 

168.0- 183.5  176.93 

166.2- 171.0  168.02 

196.5- 215.0  206.58 

196.5  196.50 

109.5- 206.5  201.00 

190.0  190,00 

89.9- 96,8  93.93 

90.5- 93.0  91.75 

31.8- 3U.9  33.12 

29.7- 33.0  31.35 

27.2- 29.0  28.23 

25.7- 29.6  27.65 

89.9- 96.6  92.20 

83.7- 89,3  86.23 

186.0- 216.5  206.00 

190.5- 22U.0  207.25 

135.0- 165.0  15U.78 

1147.5- 158.0  152.75 

33.U-38.U  35.95 

33.U-38.U  35.90 


SD 

♦1.29  3.15  ♦ .91 

♦1.29  3.16  ♦ ,91 

♦ .61  1.U9  ♦ ,U3 

♦ .33  0.82  ♦ .2U 

♦ ,36  0.87  ♦ .25 

♦ .30  0.7U  ♦ .21 

♦ .15  0.37  ♦ .U 

♦ .25  0.6l  ♦ .18 

♦1.96  5.20  *U39 

♦2,56  6.51  ♦1,88 

♦2.52  6.18  ♦1.79 
♦1.09  2.67  ♦ .77 

♦ JtO  0.98  ♦ .28 

♦ .31  0.75  ♦ .22 

♦ ,71  2.01  ♦ .50 

♦1.3U  2.68  ♦ .95 

34.32  10.59  33.06 

34.2U  10.1(0  ^,01 

♦ ,66  1,61  ♦ ,la 


y 

1.76  ♦ .51 
1.78  ♦ .51 
2.32  ♦ .67 
2.140  ♦ ,69 
I4.5I4 11.31 
5.39  11.56 
1.75  1 .51 
3.63  11.05 
2.9I4 1 .79 
3.12  1 .90 

3.07  1 .89 

2.8I4 1 .92 

2.96  ♦ .86 

2.66  ♦ .77 

2.18  ♦ .55 
3.11  ♦I.IO 

5.H4 1I.I49 

6,72  ll#9l4 

l4.l40  11.29 
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Tabl«  1 (eont.) 
Sk«l«t«l  neasuraraents  (mu) 
Ardea  herodiaa  treganaai 


. HeasurtBWit  Sex 

N 

ff' 

SD 

Skull 

1* 

aoo;5-2a;5 

213.50  ♦1*.96 

9.92  +3.51 

9 

3 

199.0-206.0 

201.66  “ 

. Basal  SkiOl 

U 

197.5-219.0 

210;88  ^.Qt* 

10.07  +3i56 

f 

3 

196;5-203.5 

199.00 

, CranluB 

. «f 

h 

67.6-73.6 

7i;93  *1M 

2.82  +i;oo 

9 

3 

68.3-69.2 

68.70 

. Poetorbital 

5 

3l*.6-37i3 

36;38  ♦ J*7 

1.05  ♦ ;33 

9 

3 

A.U-3S.9 

35.30 

. Preorbital 

ft 

5 

19.6-21.1 

20.1*2  ♦ .29 

0.61*  ♦ .13 

9 

3 

19.0-19.8 

194*0  ~ 

. Pterygoid 

«r 

5 

13.2-15  J* 

ll*.50  ♦ i38 

0.85  * ;27 

9 

3 

13.2-15.0 

ll*.17 

. Quadrate  Ig 

e 

5 

22J*-21*.2 

23.38  ♦ .31* 

0.76  ♦ ;2l* 

9 

3 

22.0-22.5 

22.23 

. Quadrate  wd 

«f 

5 

17.7-19.8 

19.16  ♦ ;38 

0.81*  ♦ ;27 

9 

3 

17.6-18.9 

18.23** 

, RoaerM 

cT 

1* 

187;5-I98i0 

191*;38  ♦2.10 

1*.70  +14*9 

9 

1 

183.50 

183.50 

Ulna 

tf 

5 

213.0-236.0 

226.60  ♦i*.l5 

9.30  +2.31* 

9 

3 

205.5-225.5 

215.50  " 

Radius 

5 

20l*.5-226.5 

219V90  *k^Q$ 

9.07  +2.87 

9 

2 

209.0-217.5 

213.25  ” 

Carpoineta- 

tf 

5 

95*8-106.9 

102.86  ♦1.88 

1*.20  +i;33 

carpus 

9 

3 

96.9-100.1 

98.00 

. Phalanx  1 

cf 

1* 

36.0-39.3 

38.23  ♦ .62 

1.21*  ♦ .1)1* 

9 

3 

35.>36.53 

• Phalanx  2 

e 

5 

29.5-33.1 

31.1*0 + ,.59 

1.33  .1*2 

9 

2 

29.9-30.5 

30.20 

. Fearar 

1* 

98.3-106.5 

IOU.00  ♦1.91* 

3.88  +i;37 

9 

3 

98*6-99.6 

99.03“  ' 

Tibia 

U 

232.5-258.5 

• 

00 

U.95  4*.22 

9 

3 

227.5-21*1.5 

236.17 

Tarsus 

iT 

1* 

17U.0-190.5 

181*.38  +3.55 

7.09  ■^2.51 

9 

3 

165.5-180.0 

173.83 

Hallux 

5 

1*0.9-1*7.0 

1*5.18  +1.13 

2.53  * .80 

9 

3 

i^*8-iU3.8 

1*3.03 

V 

k.6$  11.6U 
lu78  +1.69 
3.92  *U39 
2;89  * i&l 
3il3  1 ;99 
5.86  ♦1.85 
3.25  11.03 
U;38  11*39 
2.1*2  ♦ .77 
1**06  ♦1.26 
1*.12  11.30 
1*.06  +1.29 
3.21*  11.11* 
l*.2i*  ♦i;3l* 
3.73  11.32 
l*.8l  ^1.70 
3.85  11.36 
5.60  il.77 
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Table  1 (cont*) 
Skeletal  measurements  (mm.) 
Ardea  herodias  herodlae 


MaaaureBMnt  Saoc 

N 

R 

M 

SD 

V 

SknU 

d* 

18 

193.5-218.0 

209.22  +1.58 

6.72  41.12 

3.21  4 ,54 

9 

UU 

187.0-207.0 

195Ui2  Ti.59 

5.95  7i.12 

3.04  ♦ .57 

Basal  SkuU 

18 

191.5-216.5 

206.U7  71.68 

7.13  7i.19 

3.45  ♦ .58 

9 

Hi 

l8li.5-2Qii.5 

192.93  ♦1.56 

5.8U  41.10 

3.03  ♦ .57 

Cranltm 

18 

66.9-73.0 

71.05  ♦ ,.37 

1,55  7 .26 

2.18  4 .36 

9 

Hi 

66.8-69.7 

68.01  ♦ .22 

0.8U  4 .16 

1.24  ♦ .23 

Postorbital 

e 

17 

3U.3-37.5 

36.06  7 .2U 

0.97  7 .17 

2.69  4 .46 

9 

Hi 

3U.O-36.5 

3li.96  ♦ .25 

0.93  ♦ .18 

2.66  4 .50 

Proorbital 

19 

19.0-21.3 

20.11  ♦ .Hi 

0.61  7 .10 

3.03  4 .49 

9 

13 

18.3-20.0 

19.19  ♦ .15 

0.5li  7 .11 

2.81  4 .55 

Pterygoid 

if 

19 

13.6-16.1 

15.27  ♦ .ii8 

2.06  4 .3U 

1.36  4 .22 

9 

U 

13.7-15.0 

Hi.l8  ♦ .13 

0,li8  7 .09 

3.39  7 .07 

Quadrate  Ig 

<r 

19 

21.U-2ti.9 

23.0U  ♦ .19 

0.81i  7 ,Ui 

3.65  ♦ .59 

9 

Hi 

20.6-22.0 

21.56  ♦ ,23 

0.85  ♦ .16 

3.94  ♦ .74 

Quadrate  wd 

19 

16.9-19.5 

17.92  ♦ .1*3 

1.89  4 .31 

10.55  ♦1.71 

9 

Hi 

16.5-18.0 

17.31  ♦ .15 

0.57  4 .11 

3.29  7 .62 

Humerus 

cT 

18 

188.0-200.5 

19li.76  ♦ .86 

3*66  4 ,6l 

1.88  7 .31 

9 

Hi 

179.0-191.0 

185.07  ♦ .98 

3.66  7 .69 

1.98  7 .37 

Ulna 

cT 

19 

217.5-239.0 

228.63  ♦1.33 

5.81  4 .9li 

2.54  ♦ .41 

9 

Hi 

211.5-228.0 

218.88  41,08 

ii.03  4 .76 

1.84  ♦ .35 

Radius 

d* 

19 

209.0-229.5 

220.17  ♦1.3U 

5.85  ♦ .95 

2.66  4 .U3 

9 

Hi 

2QU.5-220.0 

211.2U  71.Q5 

3.9li  4 ,7li 

1.87  7 ,35 

Carponeta- 

<r 

19 

97.5-107.1 

102.06  4 .63 

2.75  ♦ .45 

2.69  7 Ji4 

carpus 

9 

Hi 

93.5-101.6 

98.02  * ,61 

2.26  4 .43 

2.33  7 .44 

Phalanx  1 

19 

33Ji-38.5 

35.39  ♦ .38 

1.64  7 .27 

4.63  7 .75 

9 

Hi 

31.>37.7 

3U.39  4 .ii5 

1.67  4 .32 

4.86  4 .92 

Phalanx  2 

19 

28.3-32.9 

30.65  4 .31 

1.35  ♦ .32 

4.40  7 .71 

9 

Hi 

27.3-29.7 

28.8ti  4 .18 

0.69  4 .13 

2.39  4 .45 

Fmaur 

17 

97.9-109Ji 

10li.20  4 .76 

3.13  7 .54 

3.00  7 .51 

9 

Hi 

9U.5-101.0 

97.66  T .53 

1.98  4 .37 

2.03  4 .38 

Tibia 

19 

218.5-262.5 

2li8.6l  42.lt6 

10.75  ♦1.75 

4.32  7 .70 

9 

13 

219.5-251.0 

233.02  72.10 

7.86  41.49 

3.37  7 .64 

Tarsus 

d* 

19 

163.0-198.5 

183.76  41,96 

8.54  41.39 

4.65  7 ,75 

9 

Hi 

162.0-188.5 

172.la  71.86 

6.96  41.32 

4.04  ♦ .76 

Hallux 

iT 

19 

li0.9-4i9Ji 

lili.58  4 ,1»9 

2.13  7 .35 

4.78  7 .78 

9 

Hi 

Ii0.0.4t3.1i 

Ul.7li  4 .28 

1.04  4 .20 

2.49  7 Ji7 
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Table  1 (eont») 
Skeletal  meaaurementa  (bbiu) 
Ardea  occlden<^n^ 


r~  ¥Bnnl  Tw 

H 

R 

ir 

Skull 

? 

2 

195.0-217.0 

206.00 

Baaal  Skull 

7 

2 

193^0-215,0 

20li,00 

Craniua 

7 

3 

68.7-7U.O 

72.13 

Poatorbital 

7 

3 

36.0-37 

36.90 

Preorbltal 

7 

3 

19.0-21.U 

20.17 

Pterygoid 

7 

3 

15.7-16.2 

16.03 

Quadrate  Ig 

7 

3 

22.2-2li.5 

23.1t7 

Quadrate  «d 

7 

3 

17.8-18.8 

18.37 

Utmerus 

7 

3 

183.5-197.0 

188.83 

Ulna 

7 

3 

21i(.5-226.0 

218.83 

Radltia 

7 

3 

206.5-217.0 

210.50 

Carpooieta 

7 

3 

96Jt-100.9 

98,67 

oarpua 
Phalanx  1 

7 

3 

32.8-35.0 

3U.27 

Phalanx  2 

7 

3 

29.6-51.1 

30.57 

F«mr 

7 

3 

101.1-108,0 

103.ii3 

Tibia 

7 

3 

220.5-2U3.0 

228,00 

Taraua 

7 

3 

159.5-186.5 

173.17 

Hallux 

7 

3 

U3.9-ii6.8 

1i5.37 

Y 
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T«bl«  1 (eont.) 
Skaltttal  BiMsurenients  (»•) 
Ardea  oocoi 


MMauxwani  3«x 

1 

R 

M 

SO 

V 

Skull 

? 

k 

196,0«211.5 

205.25  13.36 

6.71  12.37 

3.27  11.16 

Basal  Skull 

? 

h 

1P3.5-210.5 

203.40  13.40 

7.W  12.54 

3.53  11.25 

Cranitm 

? 

k 

69*>72,1 

70.43 1 Jt9 

0.97  1 .34 

1.38  1 .49 

Postorbital 

? 

3 

35.0-36.9 

35.97 

Praorbital  • 

7 

U 

20.1-2U.6 

21.75  11.03 

2.06  1 .73 

9.47  13.^ 

Ptarygoid 

7 

U 

Hu>ll».9 

14.55  1 .13 

0.26  1 ,09 

1.79  1 .63 

Quadrats  Ig 

7 

3 

22.7-2U.5 

23.43 

Quadrats  wi 

7 

U 

17.5-18.5 

18.15  1 .23 

0.45  1 .16 

2.48  1 .88 

Ibmerus 

7 

2 

180.0-196.U 

189.20 

Ulna 

7 

3 

2U.6-233.0 

220.10 

Radius 

7 

3 

20l».5-2lU.5 

206.33 

CarpcMwta* 

7 

3 

92.0-97.2 

95.33 

carpus 

■ 

• 

Phalanx  1 

7 

2 

33.5-33.6 

33.65 

Phalanx  2 

7 

3 

28.5-33.9 

31.13 

Pasur 

9 

1 

101.0 

101.00 

7 

2 

104.5-107.5 

106.00 

Tibia 

7 

3 

246.5-269.5 

255.83 

Tarsus 

7 

3 

! 

182.0-202.0 

191.00 

Hallux 

7 

3 

45.0.4i7.5 

46.63 
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Table  1 (oont*) 
Skeletal  meaeureraente  (nm«) 
Ardea  paoifica 


Itoasttremnit  Sex 

N 

R 

M 

SD  V 

Sknll 

t 

1 

♦ 

131.5 

131.50 

• 

Basal  skull 

? 

1 

129.5 

129.50 

• 

Cranim 

? 

2 

iXl.9-51.8 

5l.li0 

Postorbital 

t 

2 

27.5-27.7 

27.60 

Preorbital 

7 

2 

m.O-3iu7 

HuUO 

Pterygoid 

7 

2 

I0.9-11.0 

11.00 

. ■ - 

Quadrate  Ig 

7 

2 

15.1-15.6 

15.35 

Quadrate  vd 

7 

2 

12.8-13.2 

13.00 

• 

Huaerus 

7 

2 

136iO-Ui9.5 

1U2.75 

Ulna 

7 

2 

2j62.0-171u5 

160,^ 

Radius 

7 

2 

155.0-168.5 

I6ii75 

Carpooeta* 

7 

2 

76.U-8U.9 

80.65 

carpus 

Phalanx  1 

7 

2 

28.0-30.7 

29.35 

Phalanx  2 

7 

2 

25.0-26.3 

25.65 

Fenur 

7 

2 

66.7-72.2 

69.U5 

Tibia 

7 

2 

150.5-167.5 

159.00 

Tarsus 

7 

% 

2 

31.2-33.9 

32.55 

Hallux 

7|^' 

2 

liu5*lU«8 

ll».65 
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T«bl«  X (eont.) 

I 

SlnletaX  neasurements  (nau) 
Ardaa  puTOurea 


Maaattrwnt  Sax  M 

R 

SkoXl  e 

1 

167,5 

Basal  Sknll  <T 

1 

167,0 

CranluB  cT 

h 

55,7-60,1 

» 

2 

52,8-5U,7 

Poaterbltal  ^ 

U 

2U.8.25.9 

2 

2U»5-2U,6 

Praorbital  W* 

U 

34,U«16«0 

f 

2 

Hi«0-15,0 

PtacTgoid  4 

1| 

11,1-12.1 

9 

2 

10.5-10.8 

Qu«drata  Ig  ^ 

3 

17,>18.5 

9 

2 

16,6-16,8 

Qoadrata  ad  e 

3 

13.U-Ui,3 

9 

2 

13.3-13.5 

Humsrua 

U 

137.5-U«5,5 

9 

2 

127.5-131.5 

Ulna 

ii 

156,0.171.5 

9 

1 

m6,o 

Badiua  <T 

it 

150.5-161.0 

9 

1 

li|0,5 

Carpometaf  <T 

k 

71.>78.0 

cazpua  9 

2 

67.7-69.9 

Phalanx  1 

u 

26.2-27.3 

♦ 

2 

2U.0-2U.6 

Phalanx  2 <r 

U 

18.9-25.U 

9 

1 

19.6 

FasRir 

k 

90.1t-9U,6 

9 

2 

83.li-85.5 

Tibia  (T 

li 

161.0-191,0 

9 

2 

157.0-172,0 

TaxBua  ^ 

k 

117.5-128,5 

9 

2 

109.0.018.0 

Kailua 

li 

ii5.6-li7j( 

9 

2 

ii2,7-iiu.li 

M-  SD ? 


167,50 

167.00 

57.60  ♦ ,96 

1.92  ♦ .68 

3.33  11,18 

53.75  ~ 

25.1i3  ♦ .11 
2U.55 

0.22  ♦ .08 

0.87  1 .31 

I5.1i0  ♦ .38 
U*,5o"* 

0.75  ♦ .27 

r 

U.87  11.72 

11.68  ♦ ,16 
10.65  “ 

0.32  ♦ .11 

2.7U  1 .97 

17.70 

16.70 

13.97 

13.UO 

Ha.13  ♦1,58 
129,50  ”* 

3.15  1I.U 

2.23  1 .79 

163.88  ♦3.73 

Ut6«00 

7.1i6  ♦2.6b 

b,55  11.61 

357.25  ♦3Ji5 
3J*0.50 

6,89  12.10 

U.36  11.55 

75.30  ♦1.U3 
68.80 

2,86  ♦i.oi 

3.80  il.3b 

26.83  ♦ .12 
2U.30 

0.2U  ♦ .08 

8.95  13.16 

21.75  ♦1.35 
19.60  *" 

2.69  ♦ .95 

12.37  ib.37 

92,08  ♦ ,81 
au.i*5“ 

1.62  ♦ .57 

1.76  1 ,62 

17U.50  +7,09 
16U.50  “ 

lb.l8  ♦5.01 

8.13  12.87 

12U.50 
113.50  ~ 

U.88  11.72 

3.92  11,39 

U6,li0  ♦ ,39 
U3.55  " 

0.78  1 .28 

1.68  1 ,59 
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Table  1 (oont.) 
Skeletal  naasureneata  (mu) 
Pilherodlua  plleatua 


isssssssaUSB^ 

Skull  «r  2 

, » 2 
Baaal  Skull  iT  2 

. 2 2 

Granina 

t 2 

Peatcrbltal  iT  1| 

2 2 

Preorbital 

2 2 

PterjFigoid  <f  4 

2 2 

, Quadrate  Ig  <f 

2 2 

. Quadrate  wd  ^ Hi 

2 2 

Knaerua  ^ 3 

9 2 

, Ulna  / 3 

2 1 

, Radius  / 3 

2 1 

. Caxponeta*  / 
oaxpua  9 2 

Phalanx  1 ^ ll 

9 2 

Phalanx  2 ^ 

2 2 

Feaur  4 

2 2 

Tibia  ^ 4 

2 2 

Taraua  / 4 

9 2 

Hallux  d 4 

9 2 


R 

126.CV131.0 

12Q.0-121.0 

125.5«12e.O 

117.5-119.0 

ii5.1-J47.0 

ltU.9-l^.l 

25.6- 27.0 

25.5-26.6 

12.2- 13U^ 

12.3- 12.6 
9.3-9.8 
9.U-9Ji 

13Ji-lU.O 

13.0-13.3 

11.6.12,0 

U.5-11.7 

89.7- 97.3 
92.U-93.7 

U8.0.0L23.0 

121.5 

112.0- 117.7 

115.5 
5U.9-57.7 

55.0- 55.5 

19.0- 20.9 

18.9- 19.9 

15.7- 17.3 

17.1- 17.2 

58.4- 62.6 

56.9- 59.2 

125.5-UluO 
119.2-136.0 

9U.1-97.3 

89.4- 92,0 

26.9- 27.8 

26.7- 28,0 


M 

129.50 

120.50 

127.25 

116.25 
U6.00  ♦ .42 
U5.5<)  ” . 

25.25  ♦ .38 

26.05 

12,65  ♦ .28 
12  Ji5“ 

9.62  ♦ .18 
9.itO 

13.72  ♦ .20 
13.35” 
U.85  ♦ .09 
U.60  “ 
93.63 

93.05 
119.73 
121.50 
Uit.l7 

115.50 

56.05  ♦ .63 

55.25  ” 
20.03  * .40 
19.85  “ 
16.78  ♦ .33 
17.15 

80.83  ♦ .95 

58.05 

129.50  ♦1.77 
127.60 

95.83  ♦ .52 
90.70  ~ 

27.52  ♦ .32 
27.35 


SD 


0.83  ♦ .29 
0,75  ♦ .27 
0.55  ♦ .19 
0.35  1 .12 
0.39  ♦ .14 
0.17  ♦ .06 


1.25  ♦,  .44 
0.80  ♦ .28 
0.66  ♦ ,23 
1.89  ♦ ,67 
3.54  il.25 
1.04  ♦ .37 

0.6l  ♦ ,22 


V 


1.80  ♦ ,64 
2.83  11.00 
4.35  11.54 
3^64  ±U29 
2.83  11.00 
lJi3i  .51 


2.23  1 .79 
3.99  11.41 
3.93  11.39 
3.11  11.10 
2^73  1 .96 
1^09  1 ^39 
2.22  ♦ .78 
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Table  1 (cont») 
Skeletal  meaeurenients  (an.) 
Butorldes  vireeoens  vireaoena 


Measwsent  Sas 

; N 

R 

M 

Skull 

<T 

16 

95.0-105,0 

99,lili  ♦1,03 

15 

89.5-109.5 

96,50  7 .86 

Basal  Skull 

15 

93.8-102.5 

97.76  7 ,77 

9 

15 

88.9-10li.8 

95.80  7i,oii 

Cranium 

e 

16 

36,6-iiOHi 

38.50  7 .27 

9 

15 

36.6-iiO.l 

38Ji7  ♦ .25 

Postorbital 

e 

16 

17.8-22.1; 

20.1i5  ♦ .37 

9 

Hi 

19.5-21.8 

21.07  ♦ .13 

Preorbital 

e 

16 

10.>15.0 

12,51  7 .30 

9 

Hi 

10.1-11,8 

10.81  4 ,13 

Pterygoid 

e 

16 

7.8-8. 8 

8,38  7 .07 

9 

16 

7*li-9,2 

8.1a  7 ,13 

Quadrate  Ig 

e 

16 

10,7-12,0 

11.51  7 .10 

i 

9 

17 

9.8-U.9 

11.17  7 .11 

Quadrate  vd 

16 

9,3-10,5 

10.03  ♦ ,07 

9 

17 

8.8-10.0 

9.63  7 .08 

Humeirus 

15 

65.0-77 Ji 

69.30  7 .79 

9 

17 

6l.5-70,li 

67.U  4 ,65 

Ulna 

<r 

15 

72.5-79.6 

76,27  7 .62 

9 

17 

67.9-78H1 

75.00  4 .73 

Radius 

9 

15 

69,>75.5 

72.90  4 ,51i 

9 

18 

61iJi-7U.8 

71.91  7 ,73 

Carpometa- 

<r 

15 

35,li-3?Ji 

37.65  7 .37 

carpus 
Phalanx  1 

Phaltfix  2 

Paraur 

Tibia 

Tarsus 


<#■ 

9 

9 

i 

9 

<T 

9 

<r 

9 

9 


16 

19 

16 

18 

16 

15 
lii 
13 

16 
18 
16 
19 


11.6- 13,9 

U.U-lU.1 

10.6- 12.li 

10.9- 12,7 

116.11- 52.0 
U3.5-50.6 

76.9- 81i.li 

70.11- 83.2 
U7.9-5U.9 
li5.>5U.9 
20.2-23.0 
16.8-22.5 


37.UO  ♦ .32 
13.13  ♦ .111 
12.97  ♦ .17 
n.aii  ♦ .12 
U.6U  ♦ .111 
U9.25  ♦ «li2 
U8.50  ♦ .t|6 
80.10  “..73 
79.Hi  T .81 
52.00  7..1i6 

50,73  7 .50 
21.30  ♦ .20 
21.25  7 .17 


SD 

U.13  ♦ .73 

3.^  1 .61 

2.98  ♦ .51i 
li.02  7 .73 
1.06  ♦ .19 
0.98  7 .18 
L.I18  ♦ .26 
0.1i9  7 .09 
1.18  7 .21 
0.50  7 .09 
0.30  7 .01 
0.52  7 .09 
0.38  7 ,07 
O.I1I1  ♦ .08 
Q.27  7 ,05 
0.33  7 .06 
3.06  7 ,56 

2.67  7 Ji6 
2.la  7 .lili 

2.99  ♦ .51 

2.09  ♦ .38 

3.09  7 .52 
l.lill  ♦ .26 
1.37  ♦ .23 
0.56  4 .10 
0.76  7 ,12 
0.1i7  7 . .08 

0. 61. 7 .10 

1.68  7 . .30 
1.79  ♦ .33 

2.73  ♦..52 
2.92  ♦ .57 

1. flli  7,. 33 

2. U  ♦ .35 
0.79  ♦..Hi 
0.76  ♦ .12 


V 

U.15  ♦ .73 
3.1i7  ♦ .63 
3.0I1  ♦ ,56 
iui9  ♦ .n 
2.76  ♦ 4i9 
2.55  ♦ Hi7 
7.23  ♦1-28 

2.31  7 HOi 
9-li3  ♦1.67 
I1.63  7 .88 
3.57  7 .63 
6*21  ♦1.09 

3.31  7 .59 
3.92  ♦ .67 

2.68  ♦ ,U7 
3.39  7 .58 
ii.la  ♦ .81 
3.97  ♦ .68 

3.16  ♦ .58 

3.99  ♦ .68 

2.85  ♦ .52 
U.30  ♦ .72 
3.81  ♦ .70 

3.67  ♦ .61 
U.25  ♦ .75 

5.86  4 .95 
U.00  7..71 
5.28  4 .88 

3.I1I  ♦ .60 

3.69  7 .67 
3.I1O  4.,6li 

3.68  4 .72 
3.53  ♦ ..63 

11.16  4 .69 

3.73  7 . 66 
3.57  ♦ ..57 


HaUux 
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HMauranent 

Skull 

3ual  SkuU 

CraniuB 

Postorbital 

Proorbital 

Pterygoid 

Qoadrato  Ig 

Quadrate  wd 

Hunorua 

Ulna 

Radius 

Carpometa- 
carpus 
Phalanx  1 

Phalanx  2 

FsDur 

Tibia 

Tarsus 


Table  1 (cont;) 
Skeletal  neasurements  (bbu) 


Butorides 

strlatus 

N 

JR.  . 

M 

SB  

r 

9 

1 

100.6 

100,60  ■ 

? 

3 

96.9-lQli.7 

99.77 

9 

1 

100,2 

100.20  ' 

? 

2 

96,0-96.7 

96.39  ‘ 

9 

1 

37.5 

37.50 

,* 

? 

3 

37.5-39.5 

38.33 

• 

t 

9 

1 

21.1 

21.10 

? 

3 

20.>21«2 

20.80 

** 

9 

1 

U.6 

11.60 

? 

3 

10.7-11.5 

11.10 

- 

9 

1 

9.0 

9.00 

? 

k 

8. 1-9.2 

8.63 

9 

1 

12.0 

12,00 

• , 

? 

3 

11«>12,0 

11.60 

9 

1 

9.6 

9.60 

' 

• 

7 

3 

9.U-9.7 

9.57 

9 

1 

69.0 

69.00 

♦ 

? 

3 

69.6-70.8 

67.67 

9 

1 

76.0 

76,00 

? 

3 

71.9-77.0 

73.77 

' r 

9 

1 

72.3 

72.30 

7 

3 

68J*-7U.l 

70,63 

9 

1 

37.6 

37.60 

7 

3 

35.8-36.9 

36.13 

9 

1 

12.5 

12,90 

7 

3 

13-0-13.7 

13.23 

* * 

9 

1 

11.1 

11.10 

7 

3 

u.>u;6 

U.50 

9 

1 

U8.9  * 

U8.90 

' 

* 

7 

2 

U8.8-U9.U 

U9.10 

9 

1 

73.6  • 

73.60 

^ ■ 

, 7 

u 

75.0-79.0 

76.80  ♦ .89 

li77  ♦ 163 

2'.30  ♦ .81 

9 

1 

U6.3  ^ 

U8.30 

7 

u 

U7.7-5i;3 

U9.35  ♦ ;au 

1167  i .59 

3^38  J^19 

9 

1 

19.2 

19.20 

7 

u 

20,0-21.6 

20.93  + .29 

0.57  1 .20 

2.72  ♦ ;96 

Hellene 
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Table  1 (eont.) 
Skeletal  neasurenents  (inm*} 
Erythocnua  ruflventrla 


Meaeurenant  Seac 

Skull 

? 

3 

Basal  Skull 

Cranium 

? 

3 

Poatorbital 

7 

3 

Preorbital 

7 

3 

Ptexygoid 

7 

3 

Quadrate  Ig 

7 

3 

Quadrate  vd 

7 

3 

Humerue 

7 

3 

Ulna 

7 

2 

Radius 

7 

2 

Carpometa* 

7 

2 

carpus 

I%alanx  1 

7 

3 

Phalanx  2 

7 

3 

Femur 

7 

3 

Tibia 

7 

3 

Tarsus 

7 

3 

? 3 


R If 


92.k^.6 

95.23 

37.7-iiO,3 

38.93 

20.5-21,7 

21.20 

11.1-12.0 

U.liO 

7.7-9.1 

8.33 

u;o-i2.5 

ii;83 

9.>1D,3 

9.87 

7U.7-82.U 

77.63 

83.6-92.2 

87.90 

79.9-87.3 

83.60 

U2.3-U6.7 

UU.20 

lli.7-15.6 

15.07 

U.l-lU.3 

13.83 

51.7-57.5 

53.97 

83.9-89.8 

86,03 

53.2-584 

55.23 

20.5-21,9 

21,13 

SD 


▼ 


Hallux 
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Table  1 (cont») 
Skeletal  meaeureraente  (nn*) 
Florida  caeinlea 


MeasureBflnt  Sex 

N 

R 

M 

3D 

V 

Skull 

d 

6 

112.3-122.0 

U6.91*  ^1.22 

3.1*6  ♦ ,87 

2.96  ♦ .1*0 

f 

8 

107.5-U7,7 

113.03  ^1.15 

3.25  ♦ .81 

2.88  ♦ ,72 

Basal  SkoU 

d 

8 

110,0-119.0 

111*. 28  ♦l.U 

3.13  ♦ .78 

2.7U  ♦ .69 

« 

8 

IOU.7-115.9 

110.53  ♦1.28 

3.62  ♦ .91 

3.28  ♦ ,82 

CranluB 

d 

8 

U3*0«Ult.5 

U3.55  ♦ .92 

2,59  ♦ .65 

5.95  ±1.1*9 

« 

8 

Ul.l-IiU.3 

1*2.26  <*>  .111* 

1.21*  ♦ .31 

2.93  ♦ .73 

Postorbital 

d 

8 

22.U-25.2 

2U.90  ♦ .11* 

0.1*1  7 ,10 

5.86  ♦1.1*7 

« 

8 

23.7-25.3 

2U.1*8  ♦ .li* 

0.1*0  ♦ .10 

1.63  ♦ Ja 

Preorbltal 

d 

8 

12.2-17.9 

12.02  ♦ .13 

0.36  ♦ .09 

3.00  ♦ .75 

« 

8 

10.8-11.9 

11J*9  ♦ .11* 

0.39  ♦ .10 

3.39  ♦ .85 

Pterygoid 

d 

8 

8.8-9.8 

9.11 1 .11* 

O.Ul  ♦ .10 

U.50  41.13 

♦ 

8 

8.2-9.2 

8.61  ♦ .13 

0,36  ♦ .09 

1*.18  41.05 

Quadrate  Ig 

d 

8 

11.9-13.0 

12.25  ♦ .12 

0.33  ♦ .08 

2.69  ♦ .67 

« 

8 

ll.U-12.3 

11.80  7 .U 

0.32  ♦ .08 

2.71  ♦ .68 

Quadsrate  wd 

d 

8 

10.>10.9 

10.56  ♦ .09 

0.26  7 .07 

2.1*6  ♦ ,62 

% 

8 

9.8-10.6 

10.28  7 ,06 

0.17  7 .01* 

1.65  ♦ .1*1 

Humerus 

d 

8 

92.1-100.2 

96.59  7 ,10 

2.81  ♦ .07 

2.91  ♦ .73 

9 

8 

90.0-96.U 

93.06  ♦ ,83 

2.35  7 .59 

2.53  ♦ .63 

Ulna 

d 

8 

107.U-118.5 

113.91*  11.31 

3.72  ♦ .93 

3.26  ♦ .82 

9 

8 

lOU.2-115.3 

109.76  ♦1.35 

3.83  ♦ .96 

3.1*9  ♦ .87 

Radius 

d 

8 

103.2-113.5 

109.26  ^1.25 

3.53  ♦ .88 

3.23  ♦ .81 

9 

8 

99.6-UO.U 

105.10  7i.2t* 

3.51  7 .88 

3.31*  ♦ .81* 

Carponeta 

d 

8 

53.6-57.3 

55.09  7 ,1*9 

1,1*0  ♦ .35 

2.5U  ♦ .61* 

oazinis 

9 

8 

50.5-56.1 

53.18  ♦ .70 

1.99  ♦ .50 

3.71*  ♦ .91* 

Phalanx  1 

d 

8 

18.U-21.2 

20.33  7 ,31 

0.88  + .22 

i*.33  ♦1.08 

9 

8 

16.9-20.6 

19.1*8  7 .22 

0.62  7 ,16 

3.18  ♦ ,80 

Phalanx  2 

d 

8 

13.9-17.2 

ll*.90  ♦ ,36 

1.01  7 ,25 

6,78  7 ,69 

9 

8 

13.2-1U.9 

ll*.05  ♦ .22 

0.61  ♦ .15 

l*.3l*  ^1.09 

Fenur 

d 

8 

53.2-57.3 

55.63  7 .1*8 

1.36  7 ,31* 

2.1*1*  ♦ .61 

9 

8 

50.8.^6.6 

53.58  ♦ .71 

2.00  ♦ .50 

3.75  7 .91* 

Tibia 

d 

8 

129.5-11*2.0 

136.06  41.52 

1*.30  7i,08 

3.16  ♦ .79 

9 

8 

120.5-138.8 

129.30  72.37 

6.71  7i,68 

5,19  ^1.30 

Tarsus 

d 

8 

95.U-105.6 

100.31  7i.33 

3.75  7 ,9U 

3.71*  ♦ .91* 

9 

8 

86.0-101.8 

93.51*  72,06 

5.81*  ♦1.1*6 

6.21*  41.56 

Hallux 

d 

8 

27.1-28.5 

27.79  ♦ .52 

1.1*7  7 .37 

5.29  ±1.32 

9 

8 

2U.6-28.5 

26.83  ♦ .1*6 

1.29  ♦ .32 

l*.8l  41,20 

Haaaurt—nt 

SkuU 

Basal  Skull 

Cranium 

Postorbital 

Preorbital 

Pterygoid 

Quadrate  Ig 

Quadrate  vd 

Humerus 

Ulna 

Radius 

Carpometa- 
earpus 
Phalanx  1 

Phalanx  2 

Fmtar  ^ 

Tibia 

Tarsus 


8U 

Table  1 (oont.) 
Skeletal  measuremonts  (am.) 
Ardeola  ralloides 


Sex 

h 

R 

X 

? 

2 

100.7-107 .U 
• 

10U.U0 

? 

2 

100.0-107.0 

103.50 

? 

2 

38.3-39.U 

38.90 

T 

2 

20.6-21.6 

* 

20.25 

? 

2 

10,8-11.5 

U.20 

7 

2 

8a-9.5 

8leo 

7 

2 

11I3-11.U 

1 

11.35 

7 

2 

9.6-9.7 

9.65 

7 

2 

78^-80.7 

79.1*0 

7 

2 

90.3-92.6 

91.1*5 

7 

2 

86.1-87.9 

87.00 

7 

2 

U3^0-Ui.7 

U3.85 

7 

2 

lU.9-16.5 

15.70 

7 

2 

13.9-15.0 

ll*.l(5 

2 

5i^o-5U.o 

52.50 

7 

2 

91.>-93.0 

t 

92.35 

7 

2 

59.5-59.6 

59.55 

7 

2 

21,‘>2U.2 

22.75 

Hallux 
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Table  1 (cont*) 
Skeletal  meaaureraents  (nn*} 
Ardeola  bacchua 


KeaaureBient  Sex 

N 

R 

M 

Skull 

9 

1 

95.5 

95.50 

7 

1 

95.5 

95.50 

Basal  Skull 

9 

1 

9U.5 

9U.50 

? 

1 

9U.8 

9U.80 

Cranium 

9 

1 

36.9 

36.90 

? 

1 

39.3 

39.30 

Postorbital 

9 

1 

21.U 

21.1i0 

7 

1 

21.3 

21.30 

Preorbital 

9 

1 

11.5 

11.50 

7 

1 

U.6 

11.60 

Pterygoid 

9 

1 

7.9 

7.90 

Quadrate  Ig 

9 

1 

10.9 

10.90 

7 

1 

12.3 

12.30 

Quadrate  ud 

9 

1 

9.U 

9.1|0 

7 

1 

10.0 

10.00 

RumcTUs 

9 

1 

7U.1 

714.10 

7 

1 

n.3 

77.30 

ULui 

9 

1 

87.3 

87.30 

7 

1 

88.3 

88.30 

Radius 

9 

1 

82.6 

82.60 

Carpoaeta* 

9 

1 

U2.0 

142.00 

carpus 

7 

1 

li5.8 

145.80 

Phalanx  1 

9 

1 

lit.6 

114.60 

7 

1 

15.2 

15.20 

Phalanx  2 

9 

1 

liuU 

II4.I4O 

7 

1 

15.5 

15.50 

Femur 

9 

1 

U9.U 

I49.I4O 

7 

1 

53.1 

53.10 

Tibia 

9 

1 

85.5 

85.50 

7 

1 

88.U  . 

68JiO 

Tarsus 

9 

1 

57.2 

57.20 

7 

1 

51».7 

5I4.70 

Hallux 

9 

1 

21.0 

21.00 

7 

1 

21.5 

21.50 

SD  V 
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Tabl«  1 (oont;) 
Skeltttal  measumnenta  (m;) 
Ardaola  apeciosa 


Maaauraaient  Sax 

N 

R 

H 

SknU 

1 

9U.3 

9Uf30 

Baaal  SkoU 

1 

93.5 

93.50 

CraniuB 

iT 

1 

36.6 

36;6o 

Poatorbital 

(T 

1 

2l;l» 

21.1i0 

Preorbital 

1 

10.6 

10.60 

Pterygoid 

4 

1 

7.7 

7^70 

Quadrate  Ig 

4 

1 

1U7 

U.70 

Quadrate  «d 

4 

1 

9»6 

9.60 

Honerua 

4 

1 

7U.U 

7U.U0 

Ulna 

4 

1 

62.6 

82.60 

Radlua 

4 

1 

77.9 

77.90 

Ca)rpoaMt»> 

4 

1 

ItO.b 

Uo.oo 

carpus 
Phalanx  1 

4 

1 

li(.3 

1U;30 

♦ 

Phalanx  2 

4 

1 

li».2 

lU.20 

Fanur 

4 

1 

51.3 

51.30 

Tibia 

4 

1 

67.9 

67.90 

Tarsus 

4 

1 

58.8 

58.80 

Hallux 

4 

1 

23.0 

23i00 

V 
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Table  1 (cont») 
Skeletal  meaeuremente  (bbu) 
Babulcue  Ible 


MeaaureaMnt  Sex 

H 

Jl 

M 

SD 

V 

Skull 

9 

5 

93.2-103.7 

97.22  +1.83 

4.U  11.30 

4.23  11.34 

Baaal  Skull 

1 

95.3 

95,30 

9 

U 

92.U-102.6 

96.U8  •^2.14 

4.27  ^1.51 

4.43  11.57 

Cranium 

9 

5 

38.9-40.9 

39,86  T .33 

0.75  ♦ .24 

1.88  1 .59 

Poatorbital 

9 

5 

23.0-2U.6 

23,86  ♦ .35 

0.78  ♦ .25 

3.27  11.03 

Preorbital 

cT 

1 

U.O 

11,00 

9 

5 

10.2-U.6 

10.92  ♦ .28 

0.62  ♦ .20 

5.68  ♦1.80 

Pterygoid 

<f 

1 

8.U 

8,U0“ 

9 

5 

8,3-9.3 

8.70  ♦ .18 

0.41  ♦ .13 

4.71  11,49 

Quadrate  Ig 

1 

12.7 

12.70  " 

9 

5 

11. 2-12.1 

11.66  ♦ .16 

0,36  ♦ .11 

3.09  1 .98 

Quadrate  vd 

if 

1 

11,0 

11.00  “ 

9 

$ 

10.0-10.8 

10.46  ♦ .13 

0.30  ♦ .09 

2.87  ♦ .91 

Humerus 

<r 

1 

91,9 

91.90  ” 

9 

h 

85.6-89.9 

88.20  ♦1.00 

1.99  ♦ .70 

2.26  ♦ .80 

Ulna 

1 

105,2 

105,20  “ 

9 

k 

99.>10lt,6 

102.13  ^1.02 

2.04  ♦ .72 

2.00  ♦ .71 

Radius 

<T 

1 

100.9 

100.90  ~ 

t 

U 

95.3-100.9 

98.10  ♦1.15 

2.29  ♦ .81 

2.33  ♦ .82 

Carpometai- 

1 

U8.5 

48.50" 

earpva 

9 

u 

1*5.7-448.1 

46.78  ♦ .41 

0.82  ♦ .29 

1.75  ♦ .62 

Phalanx  1 

i 

1 

18.3 

18.30" 

9 

u 

17.U-18.9 

17.83  ♦ .38 

0.75  ♦ .27 

4.21  ♦1.49 

Phalanx  2 

<T 

1 

17,2 

17,20" 

9 

u 

16.2-16.6 

16.37  ♦ .20 

0.39  ♦ .14 

2.38  ♦ .84 

Fesair 

1 

53.2 

53,20  " 

9 

$ 

U9.U-56.0 

52.88  ^1.36 

3.04  ♦ .96 

5.75  ^1.82 

Tibia 

1 

U2,7 

112,70  " 

9 

u 

106.7-123.5 

112.02  t3.89 

7.78  12.75 

6.95  +2.46 

Tarsus 

1 

80.1 

80.10 

9 

u 

76.8-87.2 

79.53  ♦2.54 

5.07  ♦1.79 

6.37  +2.25 

Hallux 

<T 

1 

^.7 

25,70  " 

9 

u 

2U.2-27.9 

25.75  ♦ .80 

1.60  1 .57 

6.21  12.19 

88 


Table  1 (eont.) 
Skeletal  neaaurttoents  (an.) 
Dlchroinanassa  rufescena 


Heaaureneot  Seaf 

Skull  <r 

? 

Basal  Skull  i 
t 

Cranium  cT 

9 

Postorbital  <f 
9 

Preorbital  <T 
9 

Pterygoid  i 

9 

Quadrate  Ig  € 

9 

Quadrate  vd  i 
9 

Humerus  i 
9 

Ulna 

9 

Radius  cT 

9 

Carpometa-  <T 


oarpus  9 
Phalanx  1 

9 

Phalanx  2 

9 

Femur  i 

9 

Tibia 

9 

Tarsus  4 

9 
(f 
9 


N R 

2 Hi7.5-lU9*5 

1 1>8*5 

2 1UU.5-1U7.5 

1 135*5 

3 50.U-52*3 

2 U9.9-52.0 

3 28.1-31#0 

2 27.9-30.5 

3 lU.0-15.2 

2 13.6-11^.5 

2 10,7-10.7 

2 10,2-10.8 

3 lU.6-Ui,8 

2 13.9-ll*.7 

3 12.2-12,6 

2 11,9-12,7 

3 118,5-125.5 

2 115,5-128.5 

3 Ui3,0-152.0 

2 11*0,5-151,5 

2 137,5-11*6.5 

2 135,0-11*6,0 

3 69,8-73.3 

2 66,9-73,3 

3 23.>21*.6 

2 22,>2l*,9 

3 20,2-21.3 

2 20,2-20,3 

2 67,>72.0 

2 65,0-71,U 

3 I6l,0-18!*.9 

2 173,0-178,0 

3 127,0-151.0 

1 11*5,5 

3 26,7-29,0 

2 26,9-28.6 


M SD 

11*8.50 

138.50 

ll*6,00 

135.50 
51,57 
50.95 
29.60 
29.20 
1U,67 
3l*.05 
10,70 

10.50 
ll*,70 
1U,30 
12,U7 
12,30 

122,83 

122.00 

11*8,50 

11*6,00 

11*2,00 

11*0,50 

71,77 

70,10 

23,87 

23,60 

20,90 

20.25 

69.25 

68.20 

173,1*7 

175.50 
138.00 
11*5,50 

27,73 

27,75 


V 


Hallux 
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Tablt  1 (cont«) 

Skeletal  meaaxirenenta  (ns.) 

CaamerodluB  albua  modeatua 

Heaauiiaaapt  Sex  H R K SD  ? 


SkuU 

9 

1 

153.0 

153.00 

Baaal  akull 

f 

1 

151.0 

151.00 

CraniuBi 

9 

1 

$1.9 

51.90 

Poatorbltal 

9 

X 

25.1 

25.10 

Preorbital 

9 

1 

13.U 

13J*0 

Pterygoid 

9 

1 

9Ji 

9.U0 

Quadrate  Ig 

9 

1 

16.1 

16.10 

Quadrate  wd 

9 

1 

12.U 

12.it0 

Huraerua 

9 

1 

135.0 

135.00 

Olna 

9 

1 

159.5 

159.50 

Radlua 

9 

1 

153.5 

153.50 

Caxp<Maarta- 

eazpoa 

9 

1 

71.3 

71.30 

Phalanx  1 

9 

1 

26.3 

26.30 

Phalanx  2 

9 

1 

2b.6 

2U.60 

Faonr 

9 

1 

71.5 

71.50 

Tibia 

9 

1 

182.0 

182.00 

Taraua 

9 

1 

lltl.5 

• lU.50 

Hallux 

9 

1 

3tu3 

3U.30 
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Tabl«  1 (oont») 
Skeletal  iDMisuranants  (an*) 
Caaaarodlug  albua  egrotta 


Maasunamt  Saa 

: N 

£ 

M 

SO 

? 

SkoU 

«r 

U 

158.0-177.5 

169.87  ^1.52 

5.0U  41.08 

2.97  4 .63 

9 

9 

155.0*173.5 

165.89  71.65 

U.95  7i.17 

2.98  7 .70 

Basal  Skull 

<r 

11 

155.0-175.0 

168.23  71.314 

I4.I45  4 .95 

2.65  7 .56 

9 

9 

152.5-171.3 

I62.9ii  7i.83 

5.50  41.30 

3.37  4 .79 

Craniun 

e 

11 

53.1-58.7 

56.66  ♦ .2iB 

1.58  4 .3U 

2.79  4 .59 

9 

9 

53.1-58.9 

55.39  7 .U6 

1.37  4 .32 

2.U8  4 ,58 

PostoTidtal 

11 

23.9-26.3 

2U.96  ♦ .2U 

0.78  4 .17 

3.13  4 .67 

9 

9 

2U.1-25.0 

2U.66  ♦ .13 

0.39  4 .09 

1.56  4 .37 

Preorbital 

4 

U 

12.8-15.1 

lU.23  7 ,19 

0.62  7 .13 

k.3U  4 .93 

9 

9 

13.0-15.U 

IU.57  7 ,2it 

0.72  7 .17 

U.93  41.16 

Pterygoid 

4 

U 

9.6-11.2 

10.67  ♦ .12 

0.39  7 .08 

3.62  7 .77 

9 

9 

9.8-U.2 

10.U7  7 .lit 

0.i|2  4 .10 

3.97  4 ,9U 

Quadrate  Ig 

4 

U 

15.5-17.1 

16.U9  ♦ .17 

0.57  7 .12 

3.U5  4 .7lt 

9 

9 

15.5-17.5 

16.19  ♦ .22 

0.66  4 ,16 

U.06  7 ,96 

Quadrate  wd 

4 

11 

12.3-13.6 

12.95  7 ,10 

O.3I4  7 .07 

2.61  7 .56 

9 

9 

12.1-liiJi 

12.78  7 ,2lt 

0.71  4 .17 

5.53  71,30 

ifUMTUS 

11 

Ilt0.5-158.5 

150.69  ^1.26 

U.17  4 .89 

2.76  4 -.59 

9 

9 

mi.5-157.0 

H46.6I4  7i.39 

I4.I6  4 .98 

2.83  7 .67 

Ulna 

9 

177.5-191.0 

182,32  7i.57 

U.71  41,11 

2.59  7 .61 

9 

9 

162.5-187.5 

173.61  7246 

7.37  41.7U 

U.25  7i,oo 

Radius 

4 

U 

X62.0-18U.0 

17U.96  7i.90 

U.98  41.06 

2.85  7 .61 

9 

9 

156.5-179.5 

167.50  42.22 

6.67  41.57 

3.98  7 ,9k 

CaxpoBiata» 

11 

73.3-86.3 

80,23  7 ,98 

3.25  4 .69 

k.05  7 .86 

carpus 

9 

8 

72.^3.6 

77.25  7i4o 

3.95  4 .99 

5.12  7i.28 

Phalanx  1 

/ 

11 

25.U-29.9 

28.00  7 ,39 

1.28  4 .27 

k.57  7 ,98 

9 

9 

25.9-29.3 

27.06  7 ,6it 

1.92  7 .1*5 

7.09  7i,67 

Phalanx  2 

4 

U 

22.8-27.2 

25.10  7 .32 

I.0I4  4 .22 

k.l6  7 .89 

9 

9 

22.7-26.1 

23.9k  7 ,63 

1.89  7 ,14 

7.88  71.86 

FoRBir 

4 

11 

7U.7-8U.5 

82.05  4 ,93 

3.09  4 .66 

3.76  7 .80 

9 

10 

71.6-85*3 

77.I4O  41.U1 

luk6  7i,00 

5.76  7i,29 

Tibia 

4 

11 

193.0-226.5 

213.69  72.08 

6.91  7i47 

3.2k  7 .69 

9 

8 

181.0-232.5 

206,25  ^.liO 

12*14  43.11 

6.03  7i.5i 

Tarsus 

<r 

U 

139.0-170.5 

162.36  72.38 

7.90  41,68 

k.87  7i.ok 

9 

9 

lUO.0-169.5 

150,66  72.n 

8.31  7i.96 

5.52  7i.30 

Hallux 

4 

11 

3b.7-i»3.5 

38.I42  7 .60 

1.99  7 .1*3 

5.19  7i.li 

9 

9 

3U.3-J*0.7 

36.1i2  7 .70 

2.10  4 .1*9 

5.75  41,36 
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Table  1 (coni,) 
Skeletal  meaaurenente  (■»•) 
Fgretta  garaetta 


Measureaent  Sax 

N 

R 

Skull 

1 

UU.9 

9 

2 

U6.8-118.8 

Basal  Skull 

1 

111.9 

9 

2 

llU.8-117.3 

Cranium 

e 

1 

U0.3 

9 

2 

Ul.l-Ul.9 

Postorbital 

1 

22.7 

9 

3 

23.2-23.U 

Preorbital 

e 

1 

11.0 

9 

3 

U.U-11.9 

Pterygoid 

<T 

1 

8.3 

9 

3 

7.9-8.8 

Quadrate  Ig 

1 

11.3 

9 

3 

U.U-12.0 

Quadrate  vd 

1 

9.8 

9 

3 

10.1<.10.U 

Humerus 

4 

2 

93.7-99.U 

9 

k 

95.5-lOU.l 

Ulna 

4 

2 

107.2-131.0 

9 

3 

113.6-126.0 

Radius 

4 

2 

103.5-126.5 

9 

3 

108.U-120.0 

Carponeta* 

4 

2 

5l.lt-59.7 

caxp^ 

9 

3 

51.3-58  J* 

Phalanx  1 

4 

1 

18.9 

9 

3 

18.7-20.5 

Phalanx  2 

4 

1 

18.1 

9 

3 

17.2-19.2 

Femur 

4 

3 

55.8-60.5 

9 

U 

53.0-59.1* 

Tibia 

4 

2 

116.5-15U.5 

9 

2 

123.5-157.5 

Tazeus 

4 

2 

83.0-103.3 

9 

3 

92.1-110,1* 

Hallux 

4 

2 

25.>26.1* 

9 

3 

2U.1-26.9 

M 3D V 


Uli,90 

117.80  ■ 

111.90 

116.05 

U0.30 

Ul.50 

22.70 

23.30 
11.00 
11.70 

8.30 

8.33 

11.30 
U.70 

9.80 

10.23 

96.55 

97.73  +2.09  U.17  +1.U7  U.27  +1.51 

119.10 
118.03  ' 

115.00 

112.63 

55.55 

53.77  ' 

18.90 
19.U7 
18.10 
17.93 
58.63 

55.13  +1.U3  2.85  +1.01  5.17  +1.83 

135.50 
U*0.50 
93.15 

99.23  ... 
25.85 

25.10  , 


?2 


* RK  B 
SkaU  i 1 

Bm«1  SkuU  i 1 
Cmlurn  d I 
Poatorbltal  d 1 
Prcorbital  d 1 
Ptaxygold  d 1 
Quadrat*  Ig  iT  1 
Quadrat*  wd  1 
HoMrus  d 1 
Ulna  d I 

I 

Raditt*  d 1 

( ' 

CaipoMta*  d 1 
carpus 

Phalanx  1 <r  1 

1 4 

Phalanx  1 <T  I 
P«nur  d 1 

Tibia  d 1 

Tarsus  d 1 

d 1 


Tabl*  1 (oont.) 
Skalstal  n*asur*n*nts  (■*«} 
Bfjratta  Intermedia 


^ - - ^ 


121*5 

121.50 

u^.o 

119.00 

U6,2 

b6.20 

25^3 

25.30 

13*1 

13.10 

a*5 

8.50 

13.3 

13.30 

r 

U.1 

U.10 

113.5 

113*50 

136.5 

136.50 

131.0 

131.00 

62 

62JiO 

21.5 

21.50 

19.1 

1 •* 

19.10 

60.1 

1 ^ 

60.10 

159.5 

4 

159.50 

118.1 

118.10 

32.8 

32.80 

V 


I 


HaUux 
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Table  1 (cont») 
Skeletal  meaeuremente  (iob«) 
Leucophoyx  'ttiiila 


Measureraent  Sex 

N 

R 

M 

SO 

Skull 

9 

106;7-12U.5 

U6.U8  ^1.88 

5.65  +1.33 

U.85  +l.ll( 

9 

3 

111.8-llU.O 

113.10  “ 

Basal  Skull 

<r 

9 

lOU.7-122.5 

113.82  +1.81 

5.1(2  -»>1.28 

U.76  +1.12 

9 

3 

109.U»1U.8 

110.93’" 

Cranium 

<f 

9 

liO;o-4^2;5 

i»1.13  ♦ .32 

0.95  ♦ .22 

2.31  ♦ .51( 

9 

3 

38.6-1(0.0 

39.1(0“ 

Postorbital 

rf 

9 

23;>2U:6 

23.78  ♦ .12 

0.35  ♦ .08 

1.1(7  1 .35 

9 

3 

23.1-23.6 

23.1*0“ 

Preorbital 

9 

10.9-12.3 

H.63  ♦ .16 

0.1(7  ♦ .11 

♦ .95 

9 

3 

10.7-10.8 

io;73 

Pterygoid 

9 

7;7-9.7 

8.78  ♦ .17 

0.50  + .12 

5.69  ♦1.3l( 

9 

3 

7.9-S.3 

8.07 

Quadrate  Ig 

i 

9 

u.o-u;9 

U.la  ♦ .28 

0,85  * .20 

7.1*5  ^1.76 

9 

3 

10.8-U.O 

10,87  “ 

Quadrate  vd 

9 

9.U-10.2 

9.8U  ♦ .11 

0.33  ♦ .08 

3.35  ♦ .79 

9 

3 

9.>9.U 

9.33 

Humerus 

d* 

8 

92.0-101.8 

96.00  ♦ .79 

2.2l(  + .56 

2.33  ♦ .58 

9 

5 

88.8-97.1 

93.30  Ti.6I( 

3.67  7l.i6 

3.93  ♦1.2l( 

Ulna 

d* 

9 

107.5-121.5 

115.16  +1,08 

3.25  ♦ .77 

2,82  + .66 

9 

3 

107.1-110.7 

109.1(3“ 

Radius 

9 

103.2-US.0 

lli;36  +>1.1(0 

U.19  1 .99 

3.76  + .89 

9 

5 

102.8-113.2 

106.20  +2.12 

U.7U  +1.50 

U.38  +1.39 

Carpometa* 

d* 

9 

51.U-58.6 

5l(.l(2  ♦ .78 

2.3U  + .55 

1(.30  +1.01 

carpus 

9 

3 

50.U-51.9 

51.U0 

Phalanx  1 

if 

9 

17.3-20.1 

18.77  ♦ .27 

0,81  + .15 

1(.31  -^1.02 

9 

3 

18.0-18.1 

18.03  “ 

Phalanx  2 

e 

9 

16.7-18.0 

17.32  + ,ll( 

0,1(3  ♦ .10 

2.1(8  + .58 

9 

3 

16.1-16.5 

16.33  ” 

Femur 

«r 

9 

5l,2-58.I( 

+ .66 

1.97  1 .U7 

3.56  + .81* 

9 

5 

52.8-55.1 

53.81(  + .50 

1.12  + ,35 

2,08  T .66 

Tibia 

d* 

9 

126.0-1U1.5 

136.50  Ti,70 

5.10  +1.20 

3.71*  ♦ .88 

9 

3 

123.5-126.5 

125.50  “ 

Tarsus 

8 

95.7-107.9 

101,50  +1.23 

3.67  + .87 

3.62  + .85 

9 

3 

91.0-93.5 

92.63  “ 

Hallux 

9 

9 

2U.5-26;9 

25.88  + .26 

0.78  ♦ ,18 

3,02  + ,71 

9 

3 

2U.3-2U.5 

2U.1(0  “ 

9h 


Table  1 (cent.) 
Skeletal  measureoente  (nn») 
Hydranaesa  tricolor  ruflcolia 


Neaanranant  S«c 

N 

R 

M 

SD 

V 

Skull 

<T 

9 

l25.6-mu.5 

1^.50  +1.92 

5.77  1I.36 

U.26  ♦1,00 

9 

5 

126.8-13U.0 

130,96  +1.2U 

2.78  ♦ .88 

2,12  ♦ .67 

Basal  Skull 

<r 

9 

12U.2-1U1.9 

133,50  ♦1.92 

5.77  +1.36 

U.32  ^1.02 

9 

5 

126.3-131.5 

129.U2  ♦1.16 

2.59  ♦ .82 

2.00  ♦ .63 

Cranltai 

(f 

10 

U2.8-U6.0 

Ui..l0  T ,U1 

1.28  7 ’.29 

2.90  ♦ .65 

9 

5 

Ii2.1-U3«6 

U2.9U  ♦ .29 

0.65  7 ,21 

1.51  ♦ .U8 

Postorbital 

e 

11 

19.U-22.6 

21,39  ♦ .28 

0.92  ♦ .20 

U.28  ♦ .91 

9 

5 

20.9-22.2 

21.38  ♦ .25 

0.55  1 .17 

2.57  ♦ .81 

Preorbltal 

cT 

u 

11.3-12.7 

12,03  ♦ .12 

O.Ul  ♦ .09 

3.37  ♦ .72 

9 

5 

10.6-11.8 

ll,Ut  ♦ .23 

0.52  7 .16 

U.55  ♦l.lil* 

Pterygoid 

<f 

9 

8.U-9.U 

8.86  ♦ .08 

0.25  ♦ .06 

2.81  ♦ ,66 

9 

5 

8.1-8.U 

8.2U  ♦ .05 

o.u  ♦ .03 

1,33  ♦ .U2 

Quadrate  Ig 

n 

ll.U-12.3 

U.68  * .09 

0.30  ♦ .06 

2.56  7 ’.55 

9 

9 

10.9-U.7 

11.1U  T .16 

0.36  7 .n 

3.23  ^1.02 

Quadrate  wd 

4 

11 

10.1-ll.U 

10.85  ♦ .09 

0.31  ♦ .07 

2.88  7 ,61 

9 

S 

9.5-IO.U 

10.16  T ,17 

0.39  7 ,12 

3.8U  7i.22 

Humerus 

u 

92.5-100.6 

96.U8  7 ,7li 

2.1*6  ♦ .53 

2,55  7 ,SU 

9 

6 

88.7-91.7 

90.13  ♦ .60 

1.53  ♦ .1*1* 

r.70  ♦ ;U9 

Ulna 

(T 

10 

108.2-U9.5 

UU.50  7i;oli 

3.29  ♦ .7U 

2.87  ♦ .61* 

9 

5 

105.1-109.2 

107.30  7 .89 

2,00  ♦ .63 

1.86  7 .59 

Radius 

e 

10 

lOlt.0-115.0 

109,50  ♦l.Qli 

3.29  7 ,7U 

3.00  ♦ .67 

9 

6 

100,5-103.7 

102.13  7 .71 

r.8i  ♦ ,52 

1,77  7 .51 

Carpometao 

e 

11 

52.U-60.1 

56.U*  ♦ .17 

0.56  7 ,13 

0.99  ♦ .22 

carpus 

9 

5 

51.7-53.0 

52.3U  7 ,26 

0.58  7 .18 

1.11  7 

Phalanx  1 

cf 

11 

18.9-21.0 

2o;u  ♦ .20 

o;66  7 ,15 

3.27  7 .73 

9 

5 

17.7-19.6 

18.78  7 ,66 

1.U8  7 ,U7 

7.88  ♦2.1*9 

Phalanx  2 

e 

n 

13.9-16.1 

15.18  7 ,2U 

o;78  ♦ ,17 

5.13  7i.i5 

9 

5 

13.7-16.6 

1U.50  7 ,5U 

1.21  7 ,38 

6.31*  ♦2.61* 

FaBsir 

e 

u 

55;2-60.0 

56.72  ♦ .hh 

1.U7  7 ;3i 

2.59  ♦ .55 

9 

6 

51.1-5U.5 

52.90  ♦ .U3 

1.10  ♦ .32 

2.08  ♦ .60 

Tibia 

if 

10 

126.8-1U2.7 

135;io  ♦X'.7U 

5.50  7i,23 

U.07  7 ,91 

9 

5 

UO.8-125.6 

120.06  72,51 

5.63  ♦1.78 

U.69  ♦1.U8 

Tarsus 

€ 

10 

89;2-108.U 

ioi;90  7i;85 

5.83  7i.30 

5.72  7i,28 

9 

U 

83.7-9lt.U 

89.U3  72.21* 

5,02  ♦1.59 

5.61  7i,78 

Hallux 

e 

11 

26;2-29.3 

27 .Ul  ♦ .2U 

0.78  7 ,17 

2.86  7 .61 

9 

5 

25.0-26.9 

25.80  7 ,38 

0.8U  7 .27 

3.26  7i,03 

95 


Meaeurwwnt  Sex 

N 

Skull 

1 

Basal  SkuU 

(T 

1 

Craniua 

€ 

1 

Postorbital 

e 

1 

Preorbital 

i 

1 

Pterygoid 

d* 

1 

Quadrate  Ig 

<r 

1 

Quadrate  vd 

e 

1 

Huaerus 

d* 

1 

Ulna 

d* 

1 

Radius 

d' 

1 

Carpomete* 

d 

1 

carpus 
Phalanx  1 

d 

1 

Phalanx  2 

d 

1 

Fanur 

d 

1 

Tibia 

d 

1 

Tarsus 

d 

1 

«r  1 


Table  I (cont.) 
Skeletal  meeaiiremente  (nn«) 
Syrlgma  eibllatrlx 


R M 


llU.6 

llU.60 

U1.9 

111.90 

U7.5 

U7.50 

28.0 

28.00 

12.9 

12.90 

9.9 

9.90 

13*7 

13.70 

13.0 

13.00 

107.3 

107.30 

128.0 

128.00 

122.5 

122.50 

61.9 

61.90 

22  Ji 

22Ji0 

19.0 

19.00 

58.0 

58.00 

125.0 

125.00 

91.3 

91.30 

29.0 

29.00 

SD  V 


Hallux 
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Tabl«  1 (cont.) 

Skeletal  nea8uz*eRiente  (»•) 
Nyctloorax  nyetlcorax  nyctlcorax 


Meeeuriawnt  Sex  M 


R 

M 

SD 

V 

119.0-126.0 

12U.0O  +1.69 

3.37  11.19 

2.72  1 .96 

118.2-123.5 

m.80  ^1.22 

2.1tU  1 .86 

2.00  1 .71 

50.7-52.9 

51.85  1 .57 

1.13  1 .liO 

2.18  1 .77 

28.7-35.3 

33.10  +1.16 

2.60  1 .82 

7.85  12.1*8 

15.2-16.U 

15.82  ♦ .22 

0.50  1 .16 

3.16  11.00 

11.9-13.1 

12.U2  ♦ .23 

0.1*5  1 .lU 

3.62  11.15 

19.2-20.U 

19.86  ♦ .23 

0.1i5  1 .11* 

2.27  1 .72 

15.5-16.3 

i 16.02  ♦ .15 

0.33  1 .10 

2.06  1 .65 

100.5-109.5 

106.28  >2.02 

l*.0l*  ilJ*3 

3.80  11.31* 

113.0-12lt.O 

U9.63  i2.1a 

l*.8l  11.70 

1*.02  11.1*2 

107.6-119.0 

lUt.UO  12.56 

5.12  11.81 

l*Ji8  11.58 

55.9-60.8 

57,60  +1.U 

2.22  1 .78 

3.85  11.37 

16.0-20.5 

18.63  1 .96 

1.92  1 .68 

10.31 13.61* 

17,0-19.8 

18.U8  1..57 

1.13  1 .1*0 

6.11  i2.l6 

67,0-70.7 

68.88  ♦ ,9U 

1.88  1 .66 

2.73  1 .96 

110.0-122.5 

116.73  12.55 

5.10  ♦1.80 

1*.37  11.5U 

73.2-76.8 

7U.88  1..67 

1.33  1 .1*7 

1.78  1 .63 

25.2-27.2 

26.23  1 .36 

0.72  1 .25 

2.71*  1 .97 

Skull  <T  U 

Basal  Skull  <T  U 

CraniiBB  iT  U 

Poetorbital  ^ $ 

Preorbital  ^ 5 

Pterygoid  ^ 5 

Quadrate  Ig  «T  5 

Quadrate  wd  ^ 5 

Hunerus  U 

Ulna  li  U 

Radius  ^ U 

Carponsta*  d U 

oairpus 

Phalanx  1 ^ U 

Phalanx  2 e k 

Fenur  ^ U 

Tibia  U 

Tarsus  ^ U 

li 


Hallux 
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Table  1 (cent*) 
Skeletal  neasuretoenta  (snu) 
Nyctlcorax  nycticorax  hoactll 


Keaeurwamt  Sex 

: N 

R 

M 

SD 

V 

Skull 

cf 

2U 

128«0-lli3«S 

136.1*2  ♦ .70 

3.1*1*  4 .50 

2.52  4 ,31 

9 

17 

122*>139*0 

130.53  ♦ .35 

1*.60  ♦ .25 

3.53  4 .61 

Basal  Skull 

«f 

2U 

126.5-3i*3,0 

13S.U2  ♦ ,78 

3.80  7 .55 

2,80  4 ,1*1 

9 

16 

121.>13U.8 

128.88  ♦ .35 

1*.1*7  7 ,25 

3J*7  7 .61 

Cranium 

2U 

SUt9-S9.S 

57.1*2  ♦ .29 

l.lll*  4 .21 

2.51  7 ,36 

9 

16 

S3,3-57.8 

55.88  ♦ .35 

1.1*1  7 .25 

2.52  4 .1*5 

Postorbital 

23 

3U,6-1*0*0 

37.71*  ♦ .22 

1.07  7 ,16 

2,81*  4 ,1*2 

9 

lU 

35,3-37.8 

36.1*3  ♦ .19 

0.70  7 ,13 

1.93  4 ,36 

Preorbital 

e 

2U 

16,U-18.7 

17,83  ♦ ,13 

0,61*  7 .09 

3,59  4 ,52 

9 

16 

16,1*19.0 

17.89  ♦ .17 

0,68  7 ,12 

3,73  4 ,66 

Pterygoid 

<T 

23 

12.9-1S.2 

li*.l*2  ♦ .11 

0,51*  7 ,08 

3,71*  4 ,55 

9 

16 

12,9-3Ji.3 

13.65  4 .09 

0.37  7 .06 

2.69  4 .1*8 

Quadrate  Ig 

g 

2U 

20.6-23.2 

22.32  + .13 

0.61*  7 .09 

2.87  4 ,ia 

9 

17 

19.6-22.0 

a.i6  T .11* 

0.57  4 .10 

2.70  ♦ .1*6 

Quadrate  wd 

e 

21* 

16.6-19.1 

18.03  “ ,11 

0,53  7 ,08 

2.91*  7 .1*2 

9 

16 

16.U-18.2 

17,25  1 .16 

0.61*  7 ,11 

3.69  7 .69 

Htsnerus 

<r 

23 

llU.3-126.8 

119,67  ♦ .68 

3.28  7 .1*8 

2,71*  4 ,1*0 

9 

IS 

106.0-116.2 

112.60  7i.02 

3.95  4 .72 

3.50  4 .61* 

Ulna 

22 

12U.3-137.S 

130.50  T ,72 

3.38  4 ,51 

2.59  7 ,39 

9 

IS 

llU.U-130.8 

12U.90  41.20 

1*.63  4 .85 

3.71  4 .68 

Radius 

2S 

117.U-131.6 

12U.98  T ,69 

3.1*7  4 .1*9 

2.78  7 ,39 

9 

16 

109.S-12U.6 

119.01*  41.21 

1*.83  4 .85 

l*.0l*  7 ,71 

Carpometa- 

if 

23 

61.6-70.1 

^5.36  4 ,1*5 

2.17  4 ,32 

3.32  7 .1*9 

carpus 

9 

IS 

59.2-65.3 

62.85  4 .26 

2.22  7 .Ul 

3.53  4 .65 

Phalanx  1 

22 

21.1-2U.8 

23.08  4 ,22 

1.03  7 .15 

1*J*5  4 .67 

9 

16 

21.0-23.S 

22.53  4 .18 

0.73  4 .13 

3.23  4 .57 

Phalanx  2 

d* 

22 

19.1-21.5 

20.32  T ,15 

0,71  4 .11 

3.50  4 .53 

9 

IS 

18.6-21.1 

19.65  7 .19 

0.75  4 ,11* 

3.81  ♦ .70 

Femur 

g 

20 

73.6-80.1* 

77  .U  4 ,1*8 

2.13  4 ,3U 

2.75  7 ,1*1* 

9 

IS 

71.2-78.0 

73.85  4 .1*7 

1.81*  4 .31* 

2.1*9  4 .1*6 

Tibia 

18 

119.6-136.1* 

128,50  4 .95 

1*.03  4 .67 

3.11*  7 .52 

9 

lU 

US.  8-133.0 

12i*.70  7l.l6 

1*.36  4 .82 

3,1*9  7 .66 

Tarsus 

rf 

2U 

77.0-89.7 

83.75  4 .70 

3.1*6  7 .50 

U.13  7 ,60 

9 

IS 

77.6-86.2 

81.07  4 .68 

2.62  4 .1*6 

3.23  7 ,59 

Hallux 

23 

26.8-31.8 

29.60  T .28 

1.32  7 .20 

i*J*6  7 .66 

9 

16 

26.8-31.6 

28.90  7 ,31 

1.23  4 ,22 

U.27  7 .75 
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Table  1 (eont.) 
Skeletal  neaeuremente  (an.) 
Nyctloorax  caledonicua 


MeaeurenRit  Sex 

N 

R 

M 

Skull 

? 

1 

127^5 

127.50 

Basal  Skull 

7 

1 

126,5 

126,50 

Cranium 

7 

1 

5U.2 

5U.20 

Poatorbltal 

7 

1 

39,7 

35.70 

Preorbltal 

7 

1 

16.0 

16.00 

Ptersrgoid 

7 

1 

12.5 

12.50 

Quadrate 

7 

1 

19.3 

19.30 

Quadrate  vd 

7 

1 

15.3 

15.30 

Humerus 

7 

1 

108,3 

108.30 

Ulna 

7 

1 

119.5 

119.50 

Radius 

7 

1 

im.i 

llU.10 

Carponeta* 

7 

1 

59.6 

59.60 

oarpus 
Phalanx  1 

7 

1 

20.9 

20.90 

Phalanx  2 

7 

1 

18.2 

18.20 

Feaiur 

7 

1 

71.0 

71.00 

Tibia 

7 

1 

123.0 

123.00 

Tarsus 

7 

1 

81,0 

81.00 

Hallux 

7 

1 

27.7 

27.70 

39 


Table  1 (cont.) 
Skeletal  measurenente  (inn.) 
Nyctanasaa  vlolacea  vlolacea 


Meaeiirenent  Sex 

N 

R 

H 

SO 

V 

SkuU 

6 

118.5-12U.5 

122.25  ♦ .7U 

2.11  ♦ 

.53 

1.72  ♦ .1*3 

11 

m.u-122.5 

118.32  T .98 

3.21*1 

.69 

2.71*  ♦ .58 

Basal  Skull 

<r 

8 

116.0-123.0 

120.50  ♦ .82 

2.60  ♦ 

.65 

2.16  ♦ .51* 

11 

UO.0-121.8 

116.95  ♦ .97 

3.20  ♦ 

.68 

2.71*  ♦ .58 

Cranium 

e 

8 

52.1-5U.9 

53.25  I .3U 

0.977 

.21* 

1.82  ♦ .1*6 

11 

U9.9-53.7 

52.09  1 .35 

1.16  ♦ 

.25 

2.23  ^ .1*6 

Postorbital 

d* 

8 

33.U-35.9 

3U.50  ♦ .35 

1.00  ♦ 

.25 

2.90  ♦ .72 

U 

32.U-35.2 

33.8U  ♦ .29 

0.95  ♦ 

.20 

2.80  ♦ .60 

Preorbital 

€ 

8 

16.1-23.3 

20.50  ♦ .6U 

1.80  ♦ 

.1*5 

8.80  4-2.20 

% 

11 

lli.7-16.0 

15.2U  T .lU 

0.1*8  7 

.10 

3.13  ♦ .67 

Pterygoid 

8 

11.5-12.3 

11.88  T .08 

0.23  ♦ 

.06 

1.96  ♦ .1*9 

9 

11 

10.6-12.3 

11.73  ♦ .15 

0.51  ♦ 

.11 

U.37  1 .93 

Quadrate  Ig 

«r 

7 

18.U-20.1 

19.30  ♦ .20 

0.52  ♦ 

.11* 

2.71  ♦ .72 

9 

11 

17.9-20.1 

18.6U  1 .17 

0.57  7 

.12 

3.05  ♦ .65 

Quadrate  vd 

d 

8 

15.0-16.8 

15.68  * .18 

0.52  ♦ 

.13 

3*31  ♦ .83 

9 

11 

lU.8-16.6 

15.8U  7 .16 

0.51  7 

.11 

3*25  ♦ *69 

Humerus 

8 

106*0-llU.7 

110.00  7i.o8 

3.06  7 

.77 

2.78  ♦ .70 

9 

11 

103.5-111.0 

107.18  7 .75 

2.1*8  7 

.53 

2.31 1 .1*9 

Ulna 

<r 

7 

125.6-130.U 

127.61  7 .51 

1.36  7 

.36 

1.06  ♦ .28 

9 

10 

120.0-129.8 

12U.10  *1.13 

3.56  1 

.80 

2.87  ♦ .61* 

Radius 

8 

119*5-123.5 

121.63  7 .51 

1.1*5  ♦ 

.36 

1.19  ♦ .29 

9 

11 

m.5-12U.3 

118.68  7i.03 

3.1a  7 

*73 

2.87  7 .61 

Carpometa- 

d* 

7 

59*0-63.5 

61.82  7 .50 

1.32* 

.35 

2.11*  7 .57 

carpus 

9 

11 

57.2-62.9 

59.77  7 .53 

1.76  ♦ 

.38 

2.95  ♦ .63 

Phalanx  1 

8 

20.  >22.6 

21.50  ♦ .28 

0.79  7 

.20 

3.69  1 *92 

9 

11 

20.>23.7 

21.1*8  7 .89 

0.91  ♦ 

.19 

1**21*  ♦ .90 

Phalanx  2 

(T 

8 

l6.1i-20.1( 

18.1*0  7 .1*3 

1.23  ♦ 

.31 

6.66  7i.66 

9 

11 

17.1-19.3 

18.31  7 .26 

0.85  ♦ 

. 

I-* 

CD 

U.66  7 .99 

Feanir 

8 

63.3-69.8 

66.00  7 .59 

1.68  7 

.1*2 

2.5U  7 .61* 

9 

11 

62.3-68.3 

61*.  70  7 .66 

2.2^  7 

.U7 

3.39  •*.  .72 

Tibia 

8 

133.6-1U8.0 

11*0.13  7i.61* 

l*.6l*  +1.16 

3.31  ♦ .83 

9 

11 

126.8-lli3.5 

13U.27  7i.3l* 

U.U5  1 

.95 

3.32  ♦ .71 

Tarsus 

8 

95.8-107.U 

103.25  +1.27 

3.60  ♦ 

.90 

3.1*8  ♦ .87 

9 

11 

92.9-10U.3 

98.77  7i.12 

3*72  ♦ 

.79 

3.77  7 .80 

Hallux 

<r 

8 

22.9-29.0 

21*.60  7 .U7 

1.32  ♦ 

.33 

5.37  7i.3U 

9 

U 

22.1-25.2 

23.99  7 .31 

l.Ol*  ♦ 

.22 

U.33  ♦ .92 

ra 
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Table  1 (coat.) 

Skeletal  reeaeorenente  (an«) 
Nyctanaaea  vlolacea  bancroftl 

Msaaiureaent  Sex  N R , , SD 


Skoll 

9 

1 

122,8 

122.80 

Basal  Skull 

9 

1 

120,U 

120.U0 

Cranlta 

9 

2 

53.U-53.8 

53.60 

Postorbital 

9 

2 

33,>33.U 

33.35 

Preorbltal 

9 

2 

1S.U-17*0 

16.20 

Pterygoid 

9 

2 

11.0-11.9 

U.U5 

Quadrate  Ig 

9 

2 

19.0-19.6 

19.30 

Quadrate  «d 

9 

2 

16,1-16.5 

16.30 

Humerus 

9 

2 

lOli.5-110.7 

107.60 

Ulna 

9 

2 

121.>133.0 

127.15 

Radius 

9 

2 

116.5-127*5 

122.00 

Carpometa^ 

9 

2 

57.U-63.8 

60.60 

carpus 

• 

Phalanx  1 

9 

2 

17.2-18,2 

17.70 

Phalanx  2 

9 

2 

22.>23.5 

22,90 

Feonir 

9 

2 

65 .5-68 ,U 

66,95 

Tibia 

9 

2 

137.7-lU2,0 

139.85 

Tarsus 

9 

2 

101,9-105.8 

103.85 

Hallux 

9 

2 

2U.1-2U.8 

2U.U5 

V 
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Table  1 (oont.) 

I 

Skeletal  measurements  (nn.) 
Qorsachius  raelanolophus 


Meas\ir«a«at  Sex 

N 

R 

M 

Skull 

7 

1 

96,9 

96.90 

Basal  Skull 

7 

1 

9U.6 

9U.60 

CranlUB 

7 

1 

U7.6 

U7.60 

POstorbltal 

7 

1 

29.9 

29.90 

Preorbital 

7 

1 

12.9 

12.90 

Pterygoid 

7 

1 

11.0 

11.00 

Quadrate  Ig 

7 

1 

15.7 

15.70 

Quadrate  «d 

7 

1 

m.5 

Ht.50 

Humerus 

7 

1 

97.5 

97.50 

Ulna 

7 

1 

113.7 

113.70 

Radius 

7 

1 

109.U 

109.U0 

Cazpometa* 

7 

1 

5U.3 

5U.30 

carpus 
Phalanx  1 

7 

1 

18.9 

18.90 

Phalanx  2 

7 

1 

15.1 

15.10 

Feanir 

7 

1 

59.3 

59.30 

Tibia 

7 

1 

10U.7 

IOU.70 

Tarsus 

7 

1 

70.0 

70.00 

Hallux 

7 

1 

21.9 

21.90 

SD  V 
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Table  1 (cont.) 
Skeletal  measuremente  (am*) 
Tlgrlomls  leucolopha 


Keasurement  Sex 

N 

R 

K 

Skull 

i 

2 

lliU,5-lU7*0 

lii5.75 

Basal  Skull 

d 

2 

H*3.0-lli5.0 

lltii.00 

Cranium 

d 

2 

52»8*55*6 

5U.20 

Postorbital 

d 

2 

27^6-28,8 

28.20 

Preorbital 

d 

2 

15.1-15.6 

15;35 

Pterygoid 

d 

2 

U;6-12,3 

n;95 

Quadrate  Ig 

d 

2 

15;2*15,2 

15.20 

Quadrate  wd 

d 

2 

12.U-12.8 

12.60 

Humerus 

d 

2 

91i9-92.6 

92.25 

Ulna 

d 

2 

10Ui6-109,l 

io6;85 

Radius 

d 

2 

99i0-102,6 

ioo;8o 

Caxpometa- 

d 

2 

U6;5-li7.2 

U6;85 

carpus 
Phalanx  1 

d 

2 

16.7-17*0 

16;85 

Phalanx  2 

d 

2 

12,>12.6 

12.1i5 

Femur 

d 

2 

7U;>75.3 

7lti8o 

Tibia 

d 

2 

U5«lol20.0 

i17;55 

Tarsus 

d 

2 

77*2-78.1 

77;65 

Hallux 

d 

2 

26;8-27.2 

27;oo 
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Table  1 (cont.) 
Skeletal  measurwsents  (nt.) 
Tigris  ana  lineatum 


Meaeureaent  Sex  M R 


Skull 

1 

156.0 

9 

3 

1U6.5-151.0 

Basal  Skull 

1 

155.0 

9 

3 

1U5.0-150.0 

Cranlun 

<r 

2 

59.0-59.U 

9 

3 

58.0-59.6 

Postorbital 

2 

32.7-39.U 

9 

3 

31.2-33.2 

Preorbital 

i 

2 

16.U-17.0 

9 

3 

H*.9-16.6 

Pterygoid 

<T 

2 

12.5-12.6 

9 

2 

11.5-12.8 

Quadrate  Ig 

2 

17.7-18.8 

9 

3 

17.6-18.0 

Quadrate  wd 

2 

15.>15.1* 

9 

3 

U*.9-16.7 

Humerus 

2 

105.1-108.5 

9 

3 

99.7-112.3 

Ulna 

e 

1 

123.5 

9 

3 

118.U-133.0 

Radius 

€ 

1 

116.8 

9 

3 

111.1-126.5 

Carpometa- 

i 

2 

56.7-58.1* 

carpus 

9 

3 

52.9-61,1 

Phalanx  1 

e 

2 

18.7-20.2 

9 

2 

19.9-21.7 

Phalanx  2 

cT 

2 

ll*.8-17.1 

9 

2 

16.U-16.8 

Femur 

i 

2 

79.1*-82,3 

9 

3 

73.9-8U.3 

Tibia 

«r 

2 

132.5-131*,5 

9 

2 

mi.5-U*3.5 

Tarsus 

4 

2 

9i*.>96.3 

9 

2 

102.6-103.7 

Hallux 

2 

28.7-32.3 

9 

2 

28.>31.9 

M SD V 

156.00 

Hi9.00 

155.00 

1U6.00 

59.20 

58.80 
36.05 
32.50* 

16.70 

15.70 

12.55 
12.15 
18.25 
17.87 
15.35 

15.70 

106.80 

107.07 

123.50 
127.63 

116.80 

120.87 

57.55 

57.80 
19.1*5 

20.80 
15.95 
16.60 
80.85 
79.97 

133.50 
1U2.50 

95.30 

103.15 

30.50 

30.10 


Table  1 (cent.) 
Skeletal  raeasuramnta  (nm«) 
Tigris <»ia  mexloana 


Meaaureaant  Sex 

N 

R 

M 

SD 

Skoll 

u 

171.5-185.5 

179.63  +3.02 

6.04  +2.13 

9 

2 

161.0-18U.5 

172.95 

Basal  Skull 

h 

170.5-183.5 

178.38  +2,87 

5.37  42.02 

9 

2 

160.0-183.5 

171.75  ~ 

Cranium 

<r 

u 

63.0-68.0 

65.50  +1.26 

2.52  4 .89 

9 

2 

63.5-65.3 

64.40 

Postorbital 

u 

33.5-35.9 

34.65  ♦ .50 

0,99  ♦ .35 

9 

2 

33.2-3U.1 

33.65 

Preorbital 

«T 

U 

ll*.9-17.1 

16.45  1 .52 

1.04  ♦ .37 

9 

2 

16.0-16.5 

16,25 

Pterygoid 

i 

u 

13.1-ll*.3 

13.83  ♦ .21 

0.41  ♦ .14 

9 

2 

12.9-13.7 

13.30“ 

Quadrate  Ig 

4 

u 

18.6-19.9 

19.08  ♦ ,24 

0.47  4 .17 

9 

2 

17.7-18.5 

18.10  “ 

Quadrate  vd 

4 

u 

16.0-16.8 

16,48  ♦ .07 

0,14  4 .05 

9 

2 

15.6-17.U 

16.50“ 

Humerus 

4 

h 

126.0-147.0 

133.00  44.81 

9.62  43.40 

9 

3 

120.0-133.5 

125.83  “ 

Ulna 

4 

U 

147.0-162.0 

155.00  ±3.18 

6,36  42.25 

9 

2 

146.5-160.0 

153.25 

Radius 

4 

u 

139.5-154.0 

147.63  13.U 

6.26  42.21 

9 

3 

132.5-253.5 

141.33 

Carponeta- 

4 

h 

67.6-74.6 

70.50  41,66 

3.32  41.17 

carptia 

9 

2 

65.7-71.0 

68,^ 

Phalanx  1 

4 

k 

21.6-25.3 

23.95  ♦ .87 

1.73  ♦ .61 

9 

2 

23.8-26.2 

25.00 

Phalanx  2 

4 

i* 

19.0-22,0 

20.83  4 ,64 

1.28  4 .45 

9 

2 

20.6-22.4 

21.50“ 

Femur 

4 

3 

90.4-97.7 

93.13 

9 

3 

85.1-93.2 

88.07 

TiblA 

4 

3 

159.0-171.0 

163.17 

9 

2 

150.5-169.0 

159.75 

Tarsus 

4 

U 

108.1-121,5 

114.45  43.04 

6,08  42.15 

9 

2 

108.3-117.9 

113.10 

Hallux 

4 

U 

34.4-39.5 

36.88  41.22 

2,45  ♦ .87 

9 

2 

36,0-36.9 

36.45  ~ 

V 

3.36 

3.21  +1.13 

3.85  +1.36 

2.86  ♦1.01 
6.32  +2.23 
2.96  ^1.05 
2.U6  ♦ .87 
0.85  ♦ .30 
7.23  12.55 
U.IO  il,a5 
U.2U  11.50 
U.71 11.66 

7.22  12.55 
6.1U  12.17 

5.31  11.88 
6.61*  42.35 
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Table  1 (ccait.) 
Skeletal  laeaaureoients  (Boa*) 
Ixobrychue  sinenslB 


NeaauraMnt  Sex 

N 

R 

M 

SkuU 

? 

1 

80.8 

f 

80.80 

Baaal  Skull 

{'■ 

1 « 

Cranium 

? 

1 

30.8 

30.80 

Postorbital 

? 

1 

lU.4 

m.iio 

Preorbital 

? 

1 

8.3 

8.30 

Pterygoid 

7 

1 

6.2 

6.20 

Quadrate  Ig 

7 

1 

9.1 

9.10 

Quadrate  «d 

7 

1 

7.1i 

7.ii0 

Humerus 

7 

1 

50.U 

50.^ 

Ulna 

Radius 

7 

1 

51.3 

51.30 

Carpooeta- 

7 

1 

26.3 

26.30 

carpus 

Phalanx  1 

7 

1 

9.2 

9.20 

Phalanx  2 

7 

1 

8.1i 

8.1i0 

Feanir 

7 

1 

it3.0 

U3.00 

Tibia 

7 

1 

66.1 

66.10 

Tarsxis 

7 

1 

UU.o 

UU.00 

SD 


17.9 


17.90 


Hallux 
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Tabl«  1 (cont.) 
Skeltttal  measurements  (mm*) 
Ixobrychus  Involucris 


MeasureoKit  Sex 

N 

R 

M 

SkoU 

1 

83.8 

83.80 

Basal  Skull 

Craniia 

1 

31.8 

31.80 

Postorbltal 

4 

1 

15.8 

15.80 

Preorbital 

4 

1 

8.J4 

8.I1O 

Pteryeold 

4 

1 

7.7 

7.70 

Quadrate  Ik 

4 

1 

9.1 

9.10 

Quadrate  vd 

4 

1 

7.3 

7.30 

Humerus 

4 

1 

U9.U 

U9.U0 

Ulna 

4 

1 

51.6 

51.60 

Radius 

4 

1 

U9.5 

U9.50 

Carpometa- 

4 

1 

25.6 

25.60 

carpus 

Phalanx  1 

4 

1 

9.3 

9.30 

Phalanx  2 

4 

1 

8.3 

8.30 

Femur 

4 

1 

UU.9 

UU.90 

Tibia 

4 

1 

68.7 

68.70 

Tarsus 

4 

1 

U3.0 

U3.00 

HaUux 

4 

1 

17.7 

17.70 

SD  V 
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Meaeureawnt  Sex 

N 

Skull 

5 

9 

2 

Basal  Skull 

if 

3 

9 

2 

Cranium 

if 

5 

9 

3 

Postorbital 

if 

5 

9 

3 

Preorbital 

e 

5 

9 

3 

Pterygoid 

(T 

5 

9 

3 

Quadrate  Ig 

5 

9 

3 

Quadrate  ed 

5 

9 

3 

Humerus 

if 

6 

9 

3 

Ulna 

cT 

6 

9 

3 

Radius 

4 

5 

9 

3 

Cazponeta- 

4 

5 

oarpus 

9 

3 

Phalanx  1 

4 

5 

9 

3 

Phalanx  2 

4 

5 

9 

3 

Femur 

4 

6 

9 

U 

Tibia 

4 

6 

9 

2 

Tarsxts 

4 

U 

9 3 

^ 5 
9 3 


Table  1 (cont») 
Skeletal  meaeuremente  (nn«) 
Ixpbrychua 


R 

7U«6->76*6 

70.9- 71.U 

73.9- 75.5 

70.8- 70,9 

29.8- 31.5 

28.2- 30.U 
11».>15.2 

111.2- I4.8 
7,7-8.5 

7.5- 8.3 

6.  l-6.lt 

6.0- 6, 5 

8.6- 9,3 

8.0- 9. 2 

6.9- 7.5 

6.7- 7.2 
l*5.3-lt6.9 
Ul.5-li7.6 
U6.3-li7.9 
U3.2-i»9.0 
U3.7-4t5.U 
U0.6-U6.lt 
23.>2U.8 
21.U-2U.7 

8.1- 8.2 
7,5^. 0 
6.U-7.5 

6.9- 7.6 
U0.U-U2.2 

36.5- U3.6 

63.1- 6U.7 

58.5- 61,3 

39.5- U0.8 

36.5- U1.9 

16.1- 17,2 
15,0-16,9 


M 

75.56  ♦ ,33 
71.15 
7U.67 
70.85 

30.60  ♦ ,29 
28.97  ~ 
lU.96  ♦ ,17 
1U.U0  ~ 

8.1U  ♦ .13 
7.93  “ 

6.26  4^  .QU 
6,30  ~ 

8,96  ♦ ,12 
8.63“ 

7,22  ♦ ,10 
7.00  “ 
U6.00  ♦ ,U8 
UU.77  “ 
1*7,22  ♦ .16 
1*6.23“ 
UU.72  ♦ .31 
U3.60  ” 
2U,10  ♦ .30 
23.30 

8.17  ♦ .15 
7.80 

7.18  ♦ .23 
7.33“ 

i*l,03  ♦ .37 
1*0.65  +1.58 
63,83  ♦ ,31 
59,90 

1*0,U0  ♦ ,31 
39.UO 

16.72  ♦ ,23 
16.27  “ 


SD 

0,73  1 .23 

0.6U  .20 

0.37  + .12 

0.30  ♦ ,09 

0.10  ♦ .03 

0.26  ♦ ,08 

0.22  ♦ .07 

1.18  ♦ ,3U 

0.U0  ♦ .12 

0.69  ♦ .22 

0.67  ♦ .21 

0,33  ♦ .10 

0.51  ♦ .16 

0.91  ♦ .26 
3,15  11,11 
0.77  1 .22 

0.6l  ♦ ,22 

0.51  ♦ .16 


V 

0,96  1 .30 

2.09  1 .66 

2.U7  1 ,78 

3,69  11.17 

1,59  1 ,50 

2.90  1 ,92 

3.05  1 .97 

2.57  1 ,7U 

0.85  1 .25 

1.5U  1 .1*9 

2.78  1 .88 

U.0U  11.28 

7.10  12.25 

2.22  ♦ ,6U 
7.75  ♦2.7U 
1.21  1 ,35 

1.51  1 .53 

3.05  1 .97 


Hallux 
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Table  1 (oont.) 
Skeletal  neaauzmenta  (m.) 
Ixpbrychua  clnimnomeua 


Meaaurament  Sex 

M 

Skull 

d* 

1 

Basal  Skull 

i 

1 

CranluB 

e 

1 

Postorbital 

cT 

1 

Preorbltal 

cT 

1 

Pterygoid 

e 

1 

Quadrate  Ig 

1 

Quadrate  vd 

e 

1 

Humerus 

i 

1 

Ulna 

1 

Radius 

1 

Carpometa- 

1 

carpus 
Phalanx  1 

1 

Phalanx  2 

d* 

1 

Femur 

1 

Tibia 

1 

Tarsxis 

e 

1 

1 


R M 


8U.6 

8U.60 

au.6 

81*.60 

35.3 

35.30 

18;? 

18.90 

ll.lt 

u.l*o 

7.3 

7.30 

12.0 

12.00 

9.1 

9.10 

58.2 

58.20 

62.8 

A 

62.80 

58.1 

58.10 

33.1* 

33.1*0 

11.0 

11.00 

9.8 

9.80 

U8.3 

1*8.30 

75.8 

75.80 

U7.9 

1*7.90 

19.8 

19.80 

Hallux 
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Table  1 (cont.) 
Skeletal  measurenenta  imu) 
Ixobrychua  struail 


Measuremant  Seat  N R M 


SkiOI 

$ 

1 

7U.9 

7U.90 

Basal  Skull 

9 

1 

72.U 

72.UO 

Cranitm 

9 

1 

35.0 

35.00 

Postorbital 

9 

1 

19.3 

19.30 

Preorbltal 

9 

1 

9.6 

9.60 

Pterygoid 

Quadrate  Ig 

9 

1 

9.9 

9.90 

Quadrate  wd 

9 

1 

9.0 

9.00 

Huaerus 

9 

1 

62.7 

62.70 

Uliia 

9 

1 

67.7 

67.70 

Radius 

9 

1 

6U.U 

61i.li0 

Carpometa* 

9 

1 

35.3 

35.30 

carpus 

Phalanx  1 

9 

1 

12.1 

12.10 

Phalanx  2 

9 

1 

11.1 

u;io 

Fenur 

9 

1 

U5.6 

U5.60 

Tibia 

9 

1 

70.1 

70.10 

Tarsus 

9 

1 

U3.7 

U3.70 

Hallux 

9 

1 

19.1 

19.10 
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Tabla  1 (oont.) 
Skeletal  measiireronte  (neu) 
Botaurus  stellarla 


rnmmmmt  Smx 

K 

R 

H 

Skull 

e 

1 

127.0 

127.00 

9 

2 

12U.5-127.0 

126.25 

Basal  Skull 

<f 

1 

129.5 

129.50 

9 

2 

126.0-127.0 

126,50 

Cranium 

cT 

1 

57.3 

57.30 

9 

2 

55.3-56,2 

55.75 

Postorbital 

«T 

1 

29.0 

29.00 

9 

2 

27.1-29.3 

28.20 

Preorbital 

<r 

1 

16,8 

16,80 

9 

2 

16.5-16.9 

16.70 

Pteiygoid 

1 

13.6 

13.60 

9 

2 

13.0-13.3 

13.15 

Quadrate  Ig 

1 

20.0 

20.00 

9 

2 

19.5-20.7 

20.10 

Quadrate  wd 

1 

15.6 

15.60 

9 

2 

Ilt.8-16,0 

15.10 

Humerus 

it 

1 

137.5 

137.50 

9 

2 

135.0-137.0 

136.00 

Ulna 

4 

1 

150.0 

150.00 

9 

2 

Ht7.5-lU9.0 

118.25 

Radius 

4 

1 

Ui3.5 

113.50 

9 

2 

Iii0;5-li42.0 

111.25 

Caxpcnieta- 

4 

1 

75Ji 

75.10 

carpus 

9 

2 

7U.l-7li.6 

71.35 

Phalanx  1 

4 

1 

23.3 

23.30 

9 

2 

23.1-25.9 

21.50 

Phalanx  2 

4 

1 

20.0 

20.00 

9 

1 

21,k 

a.io 

Femur 

4 

1 

101.0 

101.00 

9 

2 

89.8-103.3 

96.52 

Tibia 

4 

1 

158.0 

158.00 

9 

2 

157.5-158.0 

157.75 

Tareue 

4 

1 

101.9 

101.90 

9 

2 

99.0-99.8 

99JiO 

Hallux 

4 

1 

37.U 

37.10 

9 

2 

37.1-39.1 

38.25 

SD V 


m 


Table  1 (cont.) 
Skeletal  measuremente  (inm*) 
Botaurus  lenti^lnosta 


Measurement  Sex 

M 

R 

M 

SD 

Skull 

9 

119.2-135.5 

127.50  41.16 

3.1*6  4 ,82 

9 

9 

UU.6-125.5 

119.50  41.16 

3.1*6  4 .82 

Basal  Skull 

8 

120.0-13U.0 

128.50  7i.65 

U.66  41.17 

9 

9 

UU.O-125.5 

118.60  41.05 

3.16  4 .75 

Croiiun 

cT 

10 

51.5-5U.U 

53.08  4 .33 

I.0I*  4 .23 

9 

9 

U6.9-53.2 

U8.66  4 .77 

2,32  ♦ .55 

Postorbital 

«r 

30 

25.0-26.8 

26.2U  4 .16 

0,51  4 .11 

9 

8 

2U.U-26.3 

25.U5  4 .27 

0.75  4 .19 

Preorbital 

e 

9 

llt.0-17.0 

15.35  ♦ .29 

0,87  4 .21 

9 

8 

13.8-15.5 

15.10  4 .19 

0.1*6  4 .13 

Pterygoid 

cf 

10 

10.5-11.9 

11.27  4 .15 

0.1*9  4 .11 

9 

9 

9.U-11.6 

10.16  4 .27 

0.82  4 ,19 

Quadrate  Ig 

<r 

10 

16.6-16.2 

17.38  4 .15 

0.1*8  4 .11 

9 

9 

l5.l-17.lt 

16.26  4 ,23 

0.70  4 .17 

Quadrate  wd 

10 

13.0-llt.5 

13.6U  T .lU 

0.1*3  4 .10 

9 

9 

12.U-1U.1 

13.08  4 .19 

0.57  4 .11* 

Humerus 

<f 

10 

107.5-118.0 

112.80  4 .81 

2.56  4 .57 

9 

8 

93.2-115.5 

10U.50  41.03 

2.91  4 .73 

Ulna 

<r 

9 

115.5-129.5 

123.U9  41.10 

3.30  4 .78 

9 

. 9 

103.0-127.5 

llU.00  42.31 

6.93  41.63 

Radius 

9 

109.5-122.0 

116.50  41,22 

2.65  4 .86 

9 

9 

97.5-122.5 

107.68  42.28 

6.83  41.61 

Carponeta- 

10 

60.6-67.5 

6U.00  4 .68 

2.15  4 .1*8 

carpus 

9 

9 

5U.8-66.6 

60.17  41.10 

3.30  4 .79 

Phalanx  1 

10 

19.5-21.9 

21.00  4 .2U 

0.76  4 .17 

9 

9 

17.6-22.5 

19.75  ♦ .U7 

1.1*0  4 .33 

Phalanx  2 

8 

16.0-18.2 

17.U5  4 .29 

0.81  4 .20 

9 

7 

U4.6-17.O 

17.85  4 .33 

0.87  4 .23 

Faaur 

9 

78.5-85.0 

82.57  4 .83 

2.50  4 ,69 

9 

8 

66.3-85.9 

75.87  42.06 

5.83  41.1*6 

Tibia 

<r 

9 

127.5-139.0 

I3U.17  41.10 

3.30  4 ,78 

9 

9 

109.2-13U.0 

121.68  T2.27 

6.80  41.60 

Tarsus 

<f 

9 

80.7-95.7 

91.00  41.83 

5.1*8  41,29 

9 

9 

75.1-91.8 

83.32  Ti.73 

5.18  41.22 

Hallux 

<T 

10 

3b.6-37.3 

35.75  ♦ .26 

0.83  4 .19 

9 

9 

30.9-37.0 

33.69  4 .58 

1.75  4 .1*1 

? 


2.72  ♦ .6U 
2.90  * .68 
3.63  ♦ .91 

2.67  1 .39 
1,96  ♦ .Ut 
U.77  +1.12 

1.95  ♦ .lilt 

2.95  ♦ .7U 
5.69  ♦l.JU 
3.06  ^1.25 
U.32  ♦ .97 
8.03  ♦1.89 

2.73  ♦ .61 
U.31  +1.02 
3.16  ♦ .71 
U.37  11.03 
2.27  ♦ .51 
2.78  ♦ .70 

2.67  ♦ .63 

6.08  7i.U3 
3.13  ♦ .7U 
6.3U  +1.U9 
3.36  1 .75 
5.U8  41.29 
3.61  ♦ .81 

7.09  ^1.67 
U.63  ♦1.16 
U.89  ♦1.31 

3.02  4 .72 

7.68  Ti.92 

2.U6  4 .58 

5.59  2-32 

6.02  4iJt2 
6.22  Ti.U7 
2.32  4 .52 
5.19  41.22 
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MBaaiiranent  Sex 
Skun  ? 
Basal  Skull  7 
CraniiBB  7 
Postorbital  7 
Praorbital  7 
PteryBoid  7 
Quadrate  Ig  7 
Quadrate  vd  7 


Humerus  7 

Ulna  7 

Radius  7 

Carpometa-  7 

caxpus 

Phalanx  1 7 

Phalanx  2 7 

Femur  7 

Tibia  7 

Taraus  ? 

7 


Table  1 (cont«) 
Skeletal  neasuz'enente  (raa«) 
Cochleariua  cochlearius 


2 

119.9-12U.5 

122,20 

2 

U6,5-119*0 

U7,75 

2 

53#6-5U*0 

53^80 

2 

37^5-37*7 

37^60 

2 

19^0-22.0 

20^50 

2 

12lU-13a 

12.75 

2 

19lo-19,U 

25^20 

2 

I8I2-I8U 

18^20 

2 

92.9-95I0 

93^95 

2 

K)^l>llli2 

108^5 

2 

99.9-10U,9 

102^0 

2 

U8.0-i*9.0 

U8.50 

2 

18,U-1?.0 

18.70 

2 

15.5-16,3 

I5I9O 

2 

65.7-66.2 

65.95 

2 

lH.U-123.0 

117.20 

2 

72.5-82.6 

77.55 

1 

25.6 

25.60 

HaUux 
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Tabu  2 

Ratloa  (pcdr  cant) 
Ardaa  sunatrana 


Ratio H S a ^ 


Pre/ak 

1 

9.2 

9.20 

Pre/Poat 

1 

B7.h 

57.UO 

Pra/Cr 

1 

28.6 

28.80 

Faat/cr 

1 

5oa 

50.10 

Pt/Ql 

1 

61.7 

61.70 

Qw/Ql 

1 

81.3 

81.30 

Fa/Hu 

1 

62.5 

62.50 

Pa/01 

1 

50.2 

50.20 

Fa/Cne 

1 

12U.9 

12U.90 

Tl^ 

1 

130.7 

130.70 

Ti/01 

1 

10U.9 

10li.90 

TI/Gm 

1 

261.2 

261.20 

Ta/^ 

1 

91.1 

91.10 

Ta/01 

1 

73.1 

73.10 

Ta/Cao 

1 

181.9 

181.90 

Hi^ 

1 

27  .ii 

27JiO 

Ha/ox 

1 

22.0 

22.00 

Ha/Cate 

1 

5U.8 

5U.80 

Hu/01 

1 

80.3 

80.30 

Ra^ 

1 

91.7 

91.70 

Cbo/D1 

1 

1|0.2 

I4O.20 

P-VOl 

1 

IU.6 

lii.60 

P-^01 

1 

12.1 

12.10 

Fa/Ti 

1 

U7.8 

U7.80 

TiC^ 

1 

69.7 

69.70 

Hi/ri 

1 

a.o 

a.oo 

Table  2 (coat*) 
Ratloe  (per  cent) 
Ardee  gclleth 


Retie N R M SD 


Pre/iSk 
Pre/Poet 
' Pre/Cr 
’ Poet/Cr 
Pt/Ql 

■ Qe/Ql 
' Fe^ 

Fe/01 
' Fe/CaK 
Tl/bu 
’ Tl/Ul 
' Ti/Cws 
‘ Ta/Hu 

■ TVtJl 

' Ta/Cmc 
' Ha^ 

' Ha/Ul 
' Ha/Ckio 
' Hq/Ul 

RaM 

Cte/ta 

P-l/Ul 

P-2/U1 

PeAi 

Te/Ti 

ni^i 


u 

2 

u 

2 

3 

U 

U 

2 


3 

3 

2 

3 

U 

2 

3 

3 

2 

2 

2 

2 

2 

2 

1 

3 

3 


2 


10.U-U.1 

5U#6^7.0 

29.3- 31*? ■ 

53.7- 55*6 ' 
58*5-63.1 
78.1-83.0 

56.7- 6l.lt’ 

51.5- 5U.3 
lUt.6-120.7 
12iu2-127.6 
110.1-111.5 

252.7- 257.7 

87.5- 92.0 
77.U-77.9 

17U.5-186.1 

27.3- 28.3 
2li.2-25.1^ 
5U.3-56.6 

88.5- 88.7 
95.0-96.1 
U2.7-Ut 

15.7- 17.2 
13.1 

U5.5-4*6.8  ^ 

68.8- 73.7 

2lJt-2l.9' 


10.65  ♦ .16 
55.80 

30.65  ♦ .53 
5U.65 

, 60.23 
80.25  ♦l.U 
58.70  T .99 
52.90 


117.30 
125.57 
110.60 
25U.66 
88.83  ♦ .99 
77.65 
181.00 


27.63 

2U.65 

55^15 

88.60 


95.55 

U3.35 

16.60 


13.10 

1*6.73 

71.10 

21.65 


0.32  ♦ .U  . 
1.05  ♦ .37 


2.21*  ♦ .79 

1.97  ♦ .70 


1.97  1 .70 


V 

3.00  ♦ 1.06 

3J*3  ♦ i.a 

2.79  ♦ .99 
3.36  ♦ 1.19 

2.22  ♦ .78 


u$ 


Tabl«  2 (oont«) 
Ratios  (per  cent) 
Ardea  nelanocenhala 


Ratio  N R M V 


Pre/Sk 

2 

U.2-1X«U 

U.30 

Pre/Poet 

2 

50.7-51.3 

51.00 

Pre/Cr 

2 

29.2-30.3 

29.75 

Post/Cr 

2 

56.9-59.8 

58.35  ^ 

Pt/dL 

2 

61.9-6U.8 

63.35 

Qif/QI 

2 

79.7-79.8 

79.75 

Fe/Hu 

2 

55.5-55.5 

55.50 

2 

U7.2-U7.6 

U7JiO  ... 

Fe/Gne 

2 

205.5-108.7 

107.10 

•n/m 

2 

125.1-127.2 

126.15 

Tl/01 

2 

106.5-109*1 

107.80 

Ti/C»c 

2 

2t5.>2U9.1 

2U7.20 

TeM 

2 

91.1-93.6 

92.35 

Te/01 

2 

77.6-80.2 

78.90 

Ta/One 

2 

178.7-183.2 

180.95 

Kii/Ha 

2 

21.7-23.1 

22.I4O 

Ha/Ul 

2 

18.6-19.6 

19.10 

Ha/Cne 

2 

U2Ji^.l 

U3.75 

2 

85.1-85.7 

85.1tO 

PVto 

2 

96.2-96.5 

96.35 

Cao/Ul 

2 

U3.U-4i3.8 

U3.80 

P-3/D1 

2 

1U.2-15.U 

IU.80 

P-^Dl 

2 

13.5-13.7 

13.60 

FeM 

2 

U3.7•4^W^ 

UU.(^ 

Ta/Ti 

2 

72.8-73.6 

73.20 

Ha/Ti 

2 

17.0-18.U 

17.70 
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Table  2 (cont*) 
Ratloa  (par  cent) 
Ardaa  cinerea 


Ratio 

H 

R 

M 

SD 

V 

Pre/Sk 

9 

1D.1-IU9 

10.76  4 1,33 

0.1*0  4 

.91* 

3.72 

4. .88 

Pre/Poat 

9 

53*6-60.8 

56.37  4 .77 

2.31  4 

.51* 

1**10 

♦ ,97 

Pre/Cr 

9 

27.7-32.6 

29.72  4 ,63 

1.89  4 

.1*5 

6.36 

41.50 

PoBt/Cr 

9 

50.0-55.9 

52,71  4 .57 

1.70  4 

.1*0 

3.23 

4 .76 

Pt/Ql 

9 

58.5-66.7 

63.63  4 1.02 

3,05  + 

.72 

1*.79  41.13 

Qe/Ql 

9 

7U.8-85.0 

78.6lt  4 1,07 

3.22  4 

.76 

1*.09 

4 .96 

Fe/Ha 

12 

U9.8-53.5 

51.80  4 ,3U 

1,11*  4 

,23 

2,20 

4 .1*5 

Pe/Ul 

9 

U2.5-ii5.8 

ltU,20  4 ,3U 

1.02  4 

.21* 

2.31 

♦ .A 

Fa/Cino 

10 

9U.7-100.0 

97,33  4 .67 

2,13  4 

.1*8 

2.19 

♦ Js*9 

Tl/Hu 

9 

110,7-125.1 

U6.62  4 1.51 

1*.51*  +1,07 

3.89 

4 .92 

mM 

9 

9U.7-102.U 

99,02  4 

2.91*  4 

.69 

2.79 

4 ,70 

Ti/Cmo 

10 

206.9-230,1 

219.63  4 

7,61*  41.71 

3J*8 

4 .78 

7a/Ha 

9 

80J*-92.U 

87.1*0  7 1.21 

3.63  4 

.86 

1*.15 

4 .98 

Ta/Ul 

9 

68.7-76,7 

7U.29  4 .81 

2.1*3  4 

.57 

3,27 

4 .77 

Ta/Cne 

10 

150,1-171.0 

16U.51  4 2.03 

6J*2  4i.l42^ 

3.90 

♦ .87 

m/Woi 

9 

19.7-22,5 

20,1*2*  T .32 

0.95  4 

.22 

lu65  41.10 

niM 

9 

16.8— 18,1- 

17.26  4 .12 

0.36  4 

.08 

2.09 

4 Ji9 

Ha/Gme 

10 

36,9-4a,3 

38.39  4 .27 

0.85  4 

.19 

2,a 

4 .1*9 

8 , 

83*8-^. 8' 

85,33  + .17 

0J*7  4 

.12 

0,55 

♦ .11* 

rVui 

9 

95.8-97.2 

96.36  4 ,31 

0,91*  4 

.22 

0,98 

♦ .23 

Cme/m 

9 

U2uO-U6,i 

1*5.31*  4.  .29 

0.87  4 

.21 

1.92 

4 J*5 

p-a/ui 

9 

I5.1-l6,li 

15,86  4 ,20 

0.61  4 

.11* 

•3,85 

♦ .91 

p-yui 

9 

> 13.1-li(.2 

13.2*8  * . .29 

0.88  T 

.a 

6.53 

41.51* 

Fa;/^ 

10 

U3.0-i*8,3 

1i2*.36  4 .53 

1,69  4 

.38 

3,81 

4 .85 

Ta/M. 

10 

72.6-80,8 ■ 

7U.93  4 .80 

2.52  4 

.56 

3,36 

4 .75 

Ha/n 

10 

16.8-18.0 

17.1*7  4 ,12 

0.37  4 

.08 

2.12 

♦ .1*7 
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Table  2 (cont*) 
Ratioe  (per  cent) 
Ardea  herodlas  trenangai 


Ratio 

H 

R 

M 

SD 

V 

Pre/Sk 

7 

9.61  ♦ Oi3 

1.1U  ♦ .30 

11.86  ♦ 3.17 

Pre/Post 

8 

53*2^57,8 

55.68  +2.53 

7,15  ♦1.79 

12.84  ♦ 3.21 

Pre/Cr 

7 

27,(>-29,0 

28.U6  + .lU 

0.37  ♦ .10 

1.30  7 .35 

Poat/C^ 

7 

1i9,6-51.9 

50.77  1 .36 

0.95  ♦ .25 

1.87,  ♦ ,50 

Pt/Ql 

8 

58.9^7,0 

62.66  +1.13 

3.19  ♦ ,80 

5.09  ♦ 1.27 

8 

79.(>^^ 

81.96  7 .71 

2,01  ♦ ,50 

2.45  ♦ .61 

Fe/Ha 

$ 

52,U-53.9 

53-52  7 ,28 

0,63  ♦ .20 

1.18+  .37 

Pe/tJl' 

7 

U3.9*Ji8,5 

li5.73  + ,72 

1.90  7 ,51 

4.15  ♦ 1.11 

Pe/Cn» 

7 

98,8^103,7  10-29  ♦ -61 

1,62  ♦ 0»3 

1.60  ♦ .43 

Tl/^ 

5 

12U-0»132.9  128Ji8  >1-89 

U.23  ♦1.34 

3.29  ♦ 1.04 

’ti/m. 

7 

lQU-0*112-3  moo^i.09 

2.90  ♦ ,78 

2.66  ♦ .71 

Tl/Cme 

7 

229,7-2li9-2  2la.3l72.75 

7.29  7i'.95 

3.02  + ,81 

Ta/Hu 

5 

92.8-96.2 

95.0lt  ♦ .67 

1.49  ♦ 0i7 

1.57  7 .50 

Ta/Ul 

7 

79-7^1.9 

80.63  + .30 

0.80  + .25 

0,991  .32 

Ta/Cno 

7 

170.6-l8lj6l78Ji9  ♦1.36 

3.61  +1.15 

2.02+  .64 

Ha>a 

5 

21.8-2U-0 

23.16  ♦ ,39 

0.88  ♦ .28 

3.80  ♦ 1,20 

Ha/Ul 

8 

19.2-21-3 

19.8U  ♦ .24 

0,67  7 ,17 

3.38  7 .85 

Fla/Cao 

8 

Il2.7-ii5.2 

U3.93  ♦ .25 

0.70  ♦ .18 

1.59  ♦ .40 

Hu/UX 

5 

83.3-88,0 

85.03  ♦ .67 

1,51  7 ,48 

1.78  ♦ ,.56 

Ra/Ul 

7 

96.0-97.2 

.96.31  + ,57 

1,51  ♦ .48 

1.57  1 .50 

CrVui 

8 

lilt.U*4t7.2 

Ii5.l8  + .39 

1.07  7 .27 

2.37  7 ,59 

P-lM 

7 

I6.1-l8.2t 

18.88  + .23 

0.61  ♦ .19 

3.61  + 1.15 

P-2/U1 

7 

13.2-14.5 

13.79  ♦ .17  . 

0.44  7 '.14 

3.19  7 1,02 

FeAl 

7 

UO,$-i^3,8 

Ul.9!j  ♦ .38 

1+00  ♦ '.32 

2.38  ♦ ,76 

Ti/Tl 

7 

72.3-77.6 

74.01  + ,65 

i.72  ♦ .55 

2.32  7 .74 

HiAi 

7 

17.3-19.3 

18.23  7 ,34 

0,90  ♦ .29 

4.94  ♦ 1.57 
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Table  2 (ccmt*) 
Ratios  (par  cent) 
Ardea  herodias  herodlas 


Ratio N R M 


PxVsk  37 

Pw/Post  3U 

Pre/Cr  31 

Post/Cr  30 

Pt/Ql  32 

Qir/Ql  33 

Fay^  31 

Pe/ta  31 

Fs/Cno  31 

Ti/Hu  31 

Ti/Ol  32 

Ti/Cae  32 

Ta/Ha  32 

TiC^Ol  33 

33 

Ha^  32 

Ha/Ul  33 

Ha/Gne  33 

Hu/Ul  39 

Ra/Ul  2|0 

Cno/Ul  39 

P-lM  UO 

P-^Ol  l»o 

Fa/Tl  37 

Ta/Pl  39 

Ha/n  39 


8,8->10,2 

51.2- 59.U 

27.3- 29.3 
U7.8-5U.2 

62.3- 72.8 
7U.5-6U.U 

50.5- 55.6 
U3.2-U7.1 

96.0- 106.3 

112.6-133.6 

100.5-115.1* 
225.>255.9 

8U.0-98.7 

7U.5-8U.7 

16U.U-191.3 

21.5- 2U.7 

18.0- 21.1 

39.6- 1*7.1* 
83.1-86.1* 
91.9-^.0 
1*2.6-1*5.9 
11».7-17.3 

12.6.1U.3 

39.3- l*l*.8 
71.>77.6 
16.>19.3 


9.61*  .06 
55.23  ♦ .36 
28.18  ♦ .38 
51.01*  ♦ .29 
66.10  * .38 
78.88  ♦ .1*8 
53.18  7 ,27 
1*5.11*  ♦ .25 
101,05  1 .1*9 
126.79  ♦ ,81 
107.66  7 .60 
2m.li0  7i.Ul 
93.71  7 ,57 
79.65  ♦ .1*9 

178.29  +1.18 
22.73  7 .19 
19.32  ♦ ,H* 
1*3.22  7 .27 
8U.68  7 .20 

96.29  7 .06 
1*1*.71  7 .11* 
15.67  ♦ .09 

13.30  ♦ .05 
1*1.98  ♦ .19 
7l*.23  ♦ .19 
17.98  ♦ .11 


SD 


0.35  ♦ .01* 
2.13  .26 
2.10  7 .27 
1.59  7 .21 
2.11*  ♦ .27 
2.n  ♦ .31* 
1.53  ♦ .19 

1.38  ♦ .18 
2.73  I .35 
U.50  ♦ .57 

3.38  ♦ .1*2 
7.99  il.00 
3.22  ♦ .1*0 
2.82  7 ,35 
6,76  ♦ ,83 
1.07  7 .13 
0,78  ♦ .10 
1.53  I .19 


.11* 

.01* 


1.26  ♦ 

0.37  7 
0.85  ♦ .10 
0.57  7 ,06 
0.33  7 .01* 
1.18  ♦ .11* 
1.16  7 ,13 
0.68  7 ,08 


3.63  ♦ .1*2 
3.86  4 .1*7 
7.1*5  ♦ .95 

3.12  4 .1*0 
3.21*7  aa 
3.51  ♦ .1*3 

2.88  4 ,37 

3.06  7 .39 
2.70  4 ,3i* 

3.55  ♦ .1*5 

3.13  ♦ .39 
3.31  4 .la 
3.1*1*  4 .1*3 

3.^  4 .1*1* 

3.79  4 .1*7 
1*.71  ♦ .59 
1*.0I*  7 ,50 
3.5U  4 .1,1* 
1.1*9  ♦ .17 

0.38  4 .01* 

1.90  7 .22 
3.61*  7 Ja 

2.1*8  4 .28 

2.81  7 ,33 

1.56  7 .18 
3.78  4 .1*3 
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Table  2 (eont*) 
Ratios  (per  cent) 
Ardea  occldentalls 


Ratio 

N 

R 

M 

Prs/Sk 

2 

9.3-  9.7 

9.50 

Pre/Post 

3 

52.7-57.2 

5U.60 

Prs/Cr 

3 

27.6-28.9 

28.07 

' Poet/Cr 

3 

50.5-^2.U 

5l.liO 

Pt/Ql 

3 

66.1-72.9 

68J|0 

• OeM 

3 

76.7-80.2 

78.33 

Fe/Hu 

3 

5U.1*-55.1 

5U.77 

Fs/01 

3 

1*6.»-U7.8 

U7.27 

Fe/GDo 

3 

102J(-107.0 

10li.80 

3 

ll8.5-123.ii 

120.70 

• TVUl 

3 

102.L-1Q7.5 

10ii.l3 

' TVGb» 

3 

223.U-2U0.8 

230.97 

Ti^ 

3 

86.9-9U.7 

91.63 

• Ti^ 

3 

73.8-82.5 

79.06 

Ta/Cne 

3 

l65.5-l81i.8 

175.33 

Ha/Hu 

3 

23.8-2UJi 

2U.03 

HsM 

3 

20.3-21.2 

20.73 

Ha/Cae 

3 

li5.5-li6.U 

1*5.97 

Bu/Ul 

3 

85.0-87.2 

86.30 

Ra/Ul 

3 

96.0-96.3 

96.20 

Cbm^UI 

3 

Iiiu64i6.0 

1*5.07 

p.jM 

3 

15.2-16.3 

15.67 

P-2/U1 

3 

13.7-114.5 

ll*.00 

Fa/Ti 

3 

iiii.5-i»5.9 

1*5.U3 

3 

72.3-78.7 

75.90 

Ha^ 

3 

19.3-20.6 

19.93 

SD  V 


a 


* 
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Tabit  2 (eont*) 
Ratios  (per  oont) 
Ardea  cocol 


Ratio 

H 

R 

N 

SO 

V 

Prs/Sk 

u 

9,8-12.0 

10,63  ♦ ,ii6 

0.92  ♦ .36 

8.65  ♦ 3.06 

Pro/Post 

3 

56,7-59*3 

57.80“ 

t. 

Pro/Cr 

U 

29,0-3U.l 

30*83  ♦1,18 

2.35  ♦ .83 

7.62  ♦ 2.69 

Post/Cr 

3 

50,5-52,6 

5UU3 

* 

« 

Pt/Ql 

3 

58,8^,5 

62,53 

- ‘ ■ 

Os/Ql 

3 

75*5-81,1 

77.U7 

Fo/Hu 

2 

5Ii*2-58.1 

56,15 

Po/01 

2 

U9.3-U5.9 

U9.60 

F^CkiO 

2 

111,1-113.6 

112,35 

Tl/Htt 

2 

135.8-136,9 

136,35 

Tl/01 

3 

115.7-116,7 

116.27 

TVGao 

3 

259,8-277,3 

268.33 

Ta^ 

2 

101,1-101,8 

101.1i5 

Ta/Ul 

3 

85,9-87,7 

86,77 

Ta/Cno 

3 

195.2-207,8 

200,27 

2 

23.9-25.0 

2U.U5 

3 

20,3-22,0 

21,17 

Ha/Cno 

3 

U8,8-2(9.1 

U8,93 

2 

85,0.85,2 

85,10 

Ra/Ul 

3 

92,1-96,6 

9li.77 

Cao/Ul 

3 

Ul.7.^9 

U3.33 

P-1/01 

2 

15,5-16,0 

15.75 

' 

P-2/U1 

3 

13.5-lii.5 

lU.13 

Fa/W 

2 

U2,24UJ,7 

U2.55 

Ta/Ti 

3 

73.8-75.1 

71^.63 

Ha/Ti 

3 

17.6-18,9 

18,27 
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Tabls  2 (ooat«) 
Ratioe  (p«r  coat) 
Ardea  paolflca 


Ratio  M R M SD V 


Pr«/Sk 

1 

11.2 

11.20 

Pn/Poet 

2 

50.9-53.1 

52.00 

Pw/Cr 

2 

27.5-28J» 

27.95 

Poet/Cr 

2 

53.5-51uO 

53.75 

Pt/Ql 

2 

70.5-72.2 

71.35 

Qw/Ql 

2 

aiu6-au.8 

8U.70  , 

Fo/Hu 

2 

U8.34»9.0 

U8.65 

P«/U1 

2 

Ul«24a*l( 

Ul.30 

Fe/Gme 

2 

85.0-87.3 

86.15 

Ti/Ha 

2 

U0.7-U20 

111.35 

W/Ul 

2 

92.9-96.0 

9UJ»5 

Xi/CM 

2 

197.0-197.3 

197.15 

Ti/Ha 

2 

85.1-87.3 

86.20 

Ti^ 

2 

7U»-7U.8 

73.10 

Tn/Cae 

2 

151.5-153.7 

152.55 

Ha/Ha 

2 

22.7-22.9 

22.80 

Ki^ 

2 

19.>19Ut 

19.35 

Ha/Cao 

2 

39.9-i»0.8 

UO.35 

HuM 

2 

8U.0-85.7 

8U.65 

Ra/Ul 

2 

95.7-96.6 

96.15 

Cae/Ul 

2 

U7.2-ii8.7 

U7.95 

P-3/U1 

2 

17.3-17.6 

17Ji5 

p-yui 

2 

15.1-15 

15.25 

F^i 

2 

U3.1-^«3 

U3.70 

Ti/Tl 

2 

76.9-77.9 

77.1*0 

Ka/n 

2 

20.2-20.7 

20J|5 
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Tablt  2 (oont*) 
Ratios  (per' cent) 
Ardea  purpurea 


Ratio . 

in 

R 

K 

SO 

V 

Pre/Sk 

1 

8^6 

8.60 

2.12  4 .61 

3.53  1 1.02 

Prs/Poot 

6 

56.9-62,2 

60.05  ♦ .87 

Pre/Cr 

6 

25*9-27,li 

26,80  ♦ .23 

0.57  7 .16 

2.13  4 .62 

PoBt/Cr 

6 

U3»l-U6,6 

l*U.66  T .55 

1.351  .39 

3.02  4 ,87 

Pt/Ql 

5 

62,5-68.2 

6U.6i;  ♦ .99 

2.22  4 .70 

3.1)3  1 1.09 

Qs/Ql 

5 

77.>82.1 

79Ji8  ♦ .97 

2.17  1 .69 

2,73  4 .86 

Fe/^ 

6 

63Jt-67.1 

65.25  ♦ .56 

1.38  4 .UO 

2,11  4 .61 

Pa^ 

5 

SUaj-58.6 

56.71;  ♦ .83 

1.86  4 .59 

3.28  4 1.01; 

Fe/Qno 

6 

119.3-128,2 

122.51 11.59 

3.90  41.13 

3.18  4 .92 

Tl/ISi 

6 

117.L-130.8 

123.53  +2.35 

5.76  41.66 

U.66  4 1.^ 

Tl/Dl 

$ 

103.2-107 ,5 

105J;2  ♦ .92 

2.05  ♦ .65 

1.9!)  4 .61 

Ti/Cne 

6 

217.9-2U6.1 

231.90  13.95 

9.67  12.79 

1).17  4 1.21 

Ta/Ha 

6 

83.6-91.1 

88,02  41.23 

3.01  4 .87 

3.1)31  .99 

Ta/Dl 

$ 

73.9-80.1 

75.72  Ti.65 

3.69  41.17 

1).87  1 1.57 

Ta/Crao 

6 

155.6-175.3 

165.28  ♦ .90 

2.20  4 ,6U 

1.33  1 .38 

Ra/Ru 

6 

32.2-33.9 

33.13  1 .31 

0,77  ♦ .22 

2.32  1 .67 

5 

27.0-29.9 

28.5U  1 .5U 

1.20  4 .38 

iu20  4 1.33 

Ha/Qae 

6 

59.7-65  Ji 

62,23  ♦ .89 

2.19  4 .63 

3.52  4 1.02 

Hu^ 

5 

83.Ii-88,U 

86.1)0  ♦ .98 

2.20  4 .70 

2,55  1 .81 

RdM 

5 

95.3-96.5 

96.02  ♦ .21 

0.1)6  4 .15 

0.1)8#  ,15 

C^/Ul 

5 

Ii5.2447.5 

U6.05  1 .53 

1.19  ♦ .38 

2.58  4 .82 

P-VDl 

15.5-17.1 

16.U0  4 .11 

0.2U  4 .08 

1.1)6  4 ,1)6 

P-^^ 

Po/n 

5 

12.1-1U.8 

13.28  1 .1)6 

1.03  1 .33 

7.76  1 2,1)6 

6 

U8.5-56.8 

52.93  41,20 

2.95  1 .85  .7 

5.57  1 1.61 

Ts/n 

6 

68.6-77.6 

71.3U  ♦1.28 

3.11»  1 .91 

1).1)0  4 1.27 

Ha/n 

6 

25.1-28.9 

26.87  1 .57 

1,39  1 .1)0 

5.17  1 1.1)9 
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Table  2 (oont«) 

j' 

Ratios  (per  cent) 
l^llherodlua  pileatua 


Ratio 

N 

R 

M 

SD 

7 

Pro/Sk 

u 

9.6.10.2 

10.13  ♦ .13 

0.26  ♦ ,09 

2,57  ♦ .91 

Pro^oet 

6 

1j5^9-J49.6 

U8.07  ♦ .67 

1,66  ♦ .U8 

3.1j5  ♦ .99 

Pre/Cr 

6 

26«2-28«9 

27  JiB  ♦ .ia 

1.05  ♦ .30 

3.82  41.10 

Poat/Cr 

6 

56*1^8.3 

57.12  ♦ .23 

0.  57  ♦ .16 

1.00  7 .29 

Pt/Ql 

6 

67Ji«73a 

70.60  ♦ .89 

2.20  ♦ .63 

3*12  7 ,90 

Qtf/Ql 

6 

8U.7-88*9 

67.00  ♦ ,69 

1.70  7 ,U9 

1.95  ♦ .56 

PaM 

60*7-65.1 

63.62  ♦ ,76 

1.71  ♦ ,5U 

2.69  4 ,85 

Pa/Ul 

h 

U6.8.^2.7 

50,30  Ti.2S 

2.U9  ♦ .88 

U.95  11.75 

Pa/Gmo 

6 

102.5-U0.7 

107.37  +1.16 

2*66  ♦ .82 

2.66  4 ,77 

Tl/Hu 

5 

X36.U-239.9 

137.7U  ♦ .61 

1.36  7 ,U3 

0.99  1 ,31 

Tl/Ul 

U 

106.3-U0.0 

108.53  ♦ .66 

1.32  ♦ J*7 

1.22  4 Jt3 

Ti/CBO 

6 

226.9-23U.1 

231.00  3^06 

2.63  ♦ .76 

1.1U  4 ,33 

Ta/)iu 

5 

95J*-10U.9 

ioo4i2-2l;57 

3.51  ♦l.ll 

3.50  4l,U 

Ta^ 

U 

73.6-6Ui 

78,80  +1.81 

3.61  <^1.28 

U.58  7i,62 

Ta/Ctao 

6 

161.1-17U.9 

168.73  ♦1.87 

U.60  71.33 

2.73 1 .79 

Ha/Iti 

5 

28.5-30,3 

29.36  ♦ Ja 

0.92  ♦ .29 

3.13 1 .99 

Ha/m 

U 

22.0-23.5 

22.88  ♦ .30 

0.59  7 .21 

2.58  4 .91 

Ha/Cno 

6 

UO.1-50.3 

ii9.25  ♦ Ji7 

1.16  ♦ .33 

2.36  7 .68 

Hu/Ul 

3 

77.1-79.6 

78.60  ‘ 

RaM 

U 

9U.9-95.7 

95.27  ♦ .ItU 

0.87  ♦ .31 

0.91  4 ,32 

Oac/m. 

U 

Ii5.74i7.6 

I16.68  ♦ .23 

O.J45  ~ .16 

0.96  4 ,2k 

u 

16J4-17.5 

16,80  * as 

0.35  ♦ .12 

2.0f  4 ,73 

P-2/Ul 

u 

13.7-1U.6 

1U.28  ♦ ,26 

0,51  ♦ .18 

3.57  11,26 

Pe/n 

6 

]iU.O-ii7.9 

U6  Jt7  ♦ .50 

1.23  ♦ .35 

2.65  4 .76 

TaA'l 

6 

69.2-75.0 

73.05  ♦ .85 

2.1c  ♦ .61 

2.87  1 .83 

6 

20.7-22.2 

' V 

21.32  ♦ *20 

oas  7 .m 

••a-  ^ 

2.25  1 .65 

*4-  ^ 
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Table  2 (eont») 

Ratioa  (per  cent) 
Btttorldee  ylreecens  yirescens 


Ratio 

N 

R 

M 

Pre/Sk 

26 

10.5-11.9 

11.23  ♦ .15 

Pre/Poet 

25 

1*9.1-59.6 

53.21*  ♦ .60 

Pre/Cr 

21* 

26.1-31.6 

28,38  ♦ .27 

Poot/Cr 

30 

1*7.0-57.8 

53.89  ♦ .56 

Pt/Ql 

32 

67.2-80.0 

7l*.l6  ♦ .1*8 

32 

81.5-90.8 

86.1*3  7 "Ja 

29 

72.1-7U.1 

71.17  7 .38 

28 

6l,6-^.6 

6U.li5  7 ,28 

F^Cmt 

30 

123.6.138.1 

129.90  ♦ 

TVifu 

26 

1U.>120.3 

115.57  1^*5 

Tl/ta 

26 

100.5-107.7 

10t*.l*2  ♦ .38 

TVCbo 

25 

200.0-220.3 

210.58  7l.U* 

TVHa 

32 

71.1-79.1 

7U.98  7 ,32 

Ti^ 

32 

6I*.3-70,C 

67.67  ♦ .25 

TWCac 

32 

128.7-11*2.2 

136.67  ♦ .63 

Ra/Ra 

32 

29.0-3U.2 

31*02  ♦ .18 

HaM 

32 

26.2-29.6 

27.87  7 ,15 

H«/Qdic 

33 

53.U-6I.O 

56.1*5  7..31* 

RuM 

30 

88.3-92.8 

90.32  ♦ .22 

Ra/Ul 

31 

91.U-96.5 

95.31*  ♦ .11* 

Gmo/Ol 

30 

1*8.0-51.6 

1*9.60  4.  ,18 

P-lM 

32 

16.0-18.6 

17.15  ♦ .a 

P-^Ul 

31 

11*.5-16.5 

15.71*  7 .11 

Pe/n 

26 

59.6-63.9 

61.29  ♦ .21* 

Ta/n 

27 

62.2-67.6 

61».85  7 .23 

Ha/n 

27 

2U.8-27.9 

26.73  ♦ .15 

SD  ? 


0*75  ♦ *10  6,68  ♦ .93 

3.QI  Ji3  5.65  ♦ .80 

1.30  7 ,19  U.58  ♦ .66 

3,06  ♦ JiO  S.68  ♦ .73 
2.7U  ♦ .3U  3.69  1 J|6 

2.31*  ♦ .29  2,71  ♦ ,3i* 

2.03  ♦ .27  2.85  ♦ .37 

1,1*6  ♦ .20  2.27  ♦ .30 

3.52  ♦ .1*5  2.71 7 .35 

2.30  ♦ .30  1.99  ♦ .28 

1.96  ♦ ,27  1.88  ♦ .26 
5.69  7 .80  2,70  7 ,38 
1,79  ♦ .22  2.39  ♦ .30 

1.39  ♦ .17  2.05  ♦ .26 

3.59  ♦ .1*5  2.63  7 .33 
1.01*  ♦ .13  3.35  ♦ .32 

0,86  ♦ .11  3.09  ♦ .39 
1.91*  ♦..21*  3,1*1*  7 .U2 

1.22  ♦ ,16  U3S  ♦ .17 

0.79  ♦ .10  0.83  7 .11 

0.96  ♦ ,12  1.91*  7 .25 

1.21  ♦ .15  7.06  7 .88 

0. 61*  ♦ ,08  U.11*  7 ,53 

1.22  ♦ .17  1.98  7 ,27 

1. a  7 ,16  1.87  7 .25 

0.80  ♦ ,11  2.99  7 M 
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Tablt  2 (cont«) 
Ratioe  (p«r  ctnt) 
Butorides  strlatoa 


Ratio K 


R 


M 


?n/3k 

PsV?o8t 

?f/Cr 

Po6t/Cr 

Pt/Ql 

Fe^ 

Fti/m. 

?9/Cac 

Ti/hu 

Tl/01 

Tl/Gnc 

Ti^ 

T«/D1 

Ta/Cne 

Ha^ 

Ri^ 

Ki/Cmc 

Cmo/UX 

P-VOl 

PaAl 

fti/n 

Ha/tl 


U 

U 

U 

U 

h 

U 

3 

3 

3 

U 

U 

u 

u 

u 

u 

u 

u 

li 

3 

k 

u 

u 

u 

3 

5 

5 


8,7-n.li 

52.7^5.0 

28.2- 30.9 
53Jt^.3 

72.6- 78.3 
80.0i^.3 
70.9-7Ut 
6U.3-68.7 

130.1A138.0 

102*6-111.5 

195.7-216  J* 

70.0- 73.9 
6>.6:-71.3 

128.^1ii3.3 

27.8- »31.9 

25.3- 29.5 

51.1- 59.2 

90.6- 91.9 
9U.5-96.2 
U7.U^.9 

I6.1i-l8.1 

Uu  6^6.0 

63.8- 6U.U 
63.2^.3 
26.1^27.6 


J0.53  1 .60 
53.75  ♦ .53 
29.1i5  ♦ .57 
5U.78  ♦ .66 
75.65  il.22 
81.88  ♦l.OU 
73.17 
66.60 
13U.U3 

109.93  12.21 
106.60  11.93 
209.58  ^.82 
71.50  1 .87 
66.68  41.66 
U5.70  5.20 
30.05  1 .85 
27.95  1 .93 
56.85  11.9U 
91.10 

95.58  4 .25 
U9.15  1 .59 

17.58  4 .36 
15.35  1 .31 
6U.8T1 
6U.5k  1 .60 
27.02  1 .28 


1.20  4 .U2 

1.05  1 .37 
1.13  ♦ J|0 
1.311  4»6 
2.1iU  1 
2.08  1 .73 


U.U1 11.56 

3.86  41.36 
9.61*  i3.la 
1.73  1 .61 
3.32  11.17 
6.39  12.36 
1.70  1 .60 

1.86  4 

3.88  3u37 

0.1*9  1 .17 

1.18  4 .1*2 

0.71 1 .25 

0.62  1 .22 

1.31*1  J*2 

0.62  4 .20 


11.1*0  1 U.03 
1.951  .69 
3.81*  1 1.36 
2.391  .81* 
3.23  1 1.11* 
2.^1  .90 


1*.01  4 U*2 

3.62  4 1.28 
U.60  4 1.63 
2J*2  4 .86 

U.98  4 1.76 
U.71 1 1.66 

5.65  4 2.00 

6.65  1 2.^ 
6.82  1 2.1a 

0.51  ♦ .;i8 
2Ji0  4 .85 
l*.Oli  1 1.1*3 
U.01*  1 1.1*3 

2.08  4 .66 

2.291  .72 
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Table  2 (eont«) 
Ratios  (per  cent) 
Erythocnus  rofiventrie 


Ratio M R M SD  T 


Pre/Sk 

Pre/^ost 

Pre/Cr 

Post/Cr 

Pt/Ql 

Qs/Ql 

Fe/Hu 

Fe/Ul 

Fe/Cac 

Tli^u 

Tl/Ul 

TI/Cbo 

Ta^u 

Te/Ul 

Ta/Cme 

Ha/Hu 

HaM 

Ba/Goo 

WUl 

Ra/01 

Gbc/UI 

P-l/Ul 

P-VUl 

Fe/W. 

Ta/ri 

Ha/Tl 


3 

3 

3 

3 

3 

3 

3 

2 

2 

3 

2 

2 

3 

2 

2 

3 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 


11»6.12,2 

11.93 

51*9-55.3 

53.77 

28«6-29,3 

29,27 

1 ’ * 

53,8-55*2 

5U.lt7 

68*>72,3 

82j;.8U,5 

70.37 

83.ii0  V 

69.2-69.8 

69.50 

6l^3-62*lt 

62.10 

122«2-12U.7 

123.1iS 

I09.0.dl2,3 

110.87 

> 

97.U-100.2 

98.80 

; 

19U.8-1^*3 

19.66 

70,2-72.8 

71.17 

63.0-65.1 

6U.05 

126.0-128.6 

127.30 

^ f * 

26.6-27.7 

27.23 

23.8-2U.5 

2U.15 

S . 

It7.5-U8.5 

U8.00 

89.U-89Ji 

89JiO 

9U.7-95.6 

95.15 

' 

50.0-50.6 

50.30 

16.9-17.6 

17.25 

I5.|-i,7 

6l.6— 614.0 

15.60 

62.67 

I 

< , 

t , ■ 

63.0-6U.8 

6U.17 

2U.U-2U.9 

2U.57 

\ . 
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Ratio 

Pr«/Sk 

Pro/Poat 

Pro/Cr 

Post/Cr 

Pt/Ql 

Qw/Ql 

Po/Ha 

FoM 

Po/Cm 

T1/Hu 

Tl/Dl 

Ti/(kM 

Ta/^ 

Ta/Ul 

Ta/Ckw 

Ka^tt 

Wui 

Ha/Cme 

WOl 

Ra/Ul 

Gm/U1 

P-1/01 

P-2/U1 

Pa/Tl 

Ta/ri 

Hn/ri 


Tabla  2 (eont,) 
Ratloa  (par  cant) 
Florida  caemlaa 


N 

R 

M 

SD 

? 

16 

9.1-10.7 

10,23  ^1.03 

0.la  ♦ .72 

1*.01  ♦ 

.71 

16 

UU.9-U9.6 

1»7.63  ♦ .3U 

1.36  7 .21* 

2.66  + 

.51 

16 

25.7-28.5 

27.U1  ♦ .a 

0.85  ♦ .15 

3.10  ♦ 

.55 

16 

55.8-61.1 

57.56  ♦ .3U 

1.36  ♦ .21* 

2.36  ♦ 

.1*2 

16 

70.U-79.5 

73.72  ♦ ,7l» 

2.97  ♦ .52 

l*.o^ 

.71 

16 

83.6-89.2 

86,67  ♦ ,U8 

1.92  ♦ .31* 

2.22  + 

.39 

16 

56.1-59.3 

57.58  T .35 

1.38  + .21* 

2.1*0  ♦ 

.1*2 

16 

U7.U-50.8 

U8.82  +.,27 

1.09  ♦ .19 

2.23  ♦ 

.39 

16 

98.7-103.U 

100.87  “ ,U2 

1,66  + 

1.65  ♦ 

.29 

16 

132.6-1U6.7 

139.90  +1.08 

1*.32  ♦ .76 

3.09  ♦ 

.55 

16 

113.0-125.7 

118.61  ♦ ,78 

3.10  + .55 

2.61  + 

.1*6 

16 

227.3-258.8 

2U5.12  72.08 

8.33  ♦1.1*7 

3.1*0  ♦ 

.60 

16 

9U.9-107.6 

102.15  7 ,98 

3.92  ♦ .69 

3.8U  ♦ 

.68 

16 

80.7-89.5 

86.60  7 ,60 

2.38  + .1*2 

2.75  ♦ 

.1*9 

16 

166.5-185.0 

178.95  7i.56 

6.25  7l.lO 

3.1*9  ♦ 

.62 

16 

27.2-30.3 

26.80  + .28 

1.10  7 .19 

3.82  ♦ 

.67 

16 

23.0-26.0 

2U.U2  7 ,31 

1.23  7 ,22 

5.0U  ♦ 

.89 

16 

U7.2-5U.2 

50.U6  + ,U8 

1.92  7 ,3k 

3.80  ♦ 

.67 

16 

82.1-86.7 

8U.81  ♦ ,3k 

1.36  + .21* 

1.60  ♦ 

.26 

16 

95.3-96.6 

95.83  ♦ .12 

0.1*9  7 .09 

0.51  7 

.09 

16 

U6.6-50.6 

U6.U3  * .26 

1,02  7 ,18 

2.U  ♦ 

.37 

16 

16.7-18.7 

17.79  7 .15 

0,58  7 .IX) 

3.26  ♦ 

.58 

16 

12.>15.6 

12.93  ♦ .20 

0.80  7 .15 

6.19  *U09 

16 

39.U-U3.U 

1*1.19  7 ,27 

1,06  7 .19 

2,57  ♦ 

.1*5 

16 

69.5-75.6 

73.0U  ♦ ,U9 

1.96  7 .35 

2.66  + 

.1*7 

16 

19.1-21.U 

20.60  ♦ .16 

0.63  ♦ .U 

3.06  7 

.5U 
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Tabl*  2 (eont.) 
Ratios  (per  cent) 
Ardeola  ralloldee 


N 

R 

Pre/Sk 

2 

10.7-10.7 

Pre/Po8t 

2 

51.9-53.2 

Pre/Cr 

2 

28,2-29 .2 

Post/Cr 

.2 

5U.3-5U.8 

PtM 

2 

71.7-83.3 

Qw/Ql 

2 

85.0-85.1 

Fe/Hu 

2 

65.3-66,9 

. Fe/Ul 

. 2 

56.5-58.3 

Fe/Coo 

2 

U8.6-120.8 

W/Htt 

2 

US.2-U7.U 

Tl/Ul 

2 

lOO.U-101,6 

T±/Cm 

2 

208,1-213.3 

T«/Ha 

2 

73.9-76.2 

Ti/Ul 

2 

6U.U-65.9 

. Ta/CiBB 

2 

133.3-138.lt 

Ha/Ka 

2 

27.>30.0 

Ha/m 

2 

23,6-26.1 

, Ha/Cme 

2 

1»9.5-5U.1 

. Ho/Ul 

2 

86,5-87.1 

. Ra/Ul 

2 

9U.9-95.3 

, Cao/Ul 

2 

1*7.64*8.3 

1 p»i/di 

2 

16,5-17.8 

P-2/01 

2 

154*-16.2 

FaAl 

2 

55.6-58.1 

Ta/ri 

2 

61*.1-61*.9 

2 

23. 2-26.0 

M SD V 

10.70 
52.55 

28.70 

5U.55  : . . 

77.50 

85.05 
66.10 
57.1*0 

119.70 
U6.30 
101.00 

210.70  , , 

75.05 

65.15 
135.85 

28.65 

2U.85 

51.80 

86,80 

95.10 

U7.95 

17.15 

15.80  . 

56.85 

6J*.50 

2U.60 
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Tabl*  2 (eont») 
Ratios  (per  cent) 
Ardeola  bacchus 


Ratio  M R M S. 


Pre/Sk 

2 

12.0-X2.2 

12.10 

Pre/Poet 

2 

53.7-5U*5 

5U.10 

Pre/Cr 

2 

29.5-31*2 

30.35 

Post/Cr 

2 

5U.2-58.0 

56.10 

Pt/Ql 

1 

♦ 

72.U8 

Qtf/Ql 

2 

81«3-86«2 

83.75 

Pe/thi 

2 

66,7-68,7 

67.70 

Fe/Ul 

2 

56*6«60«1 

58.35 

Fe/Cao 

2 

115.9-117.6 

U6.75 

Ti^ 

2 

11U.U-115.U 

nl).90 

Tl^ 

2 

97.9-lOOa 

99.00 

Ti/Cae 

2 

193.0-203.6 

198.30 

Ta/Ha 

2 

70.8-77.2 

7U.00 

Ti^ 

2 

61.9-65.5 

63.70 

Ts/Gae 

2 

119.U-136.2 

127.80 

Hi^ 

2 

27.8-28.3 

28.05 

2 

2lul-2lu3 

21).  20 

Ha/Gao 

2 

2i6.9-50.0 

U8.1i5 

iVui 

2 

8U.9-87.5 

86.20 

Ra/01 

X 

9U.62 

Cae/Dl 

2 

1)8.1.51.9 

50.00 

P-2/D1 

2 

16.7-17.2 

16.95 

P-2/G1 

2 

16.5-17.6 

17.05 

fmfSi. 

2 

5T.7-60.1 

58.90 

Ta/ri 

2 

61.9-66.9 

61).1)0 

Ha/n 

2 

2t).3-2l).6 

2U.1<5 
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Table  2 (eont*) 
Ratios  (par  e«it) 
Ardeola  speclose 


Ratio M R M 


Pre/Sk 

1 

U.2 

11.20 

Pre/Poat 

1 

U9.5 

U9.50 

Pr«/Cr 

1 

29*0 

29.00 

Post/Cr 

1 

58.5 

58.50 

Pt/Ql 

1 

65.8 

65.80 

Woi 

1 

82.x 

62.10 

Fa/Ra 

1 

69.0 

69.00 

Pa/Ul 

1 

62.x 

62.10 

Fa/One 

1 

128.3 

128.30 

Tl^ 

1 

91.3 

91.30 

Ti/01 

1 

82.2 

82.20 

Tl/Qae 

X 

369.8 

169.80 

1 

79.0 

79.00 

Ti^ 

1 

71.2 

71.20 

Tti/Gmc 

X 

1U7.0 

1U7.00 

X 

30.9 

30.90 

X 

27.9 

27.90 

Ha/Cme 

X 

57.5 

57.50 

Ha/Ql 

X 

90.1 

90.10 

Ra/Ul 

X 

9U.3 

9U.30 

Qdm>/01 

X 

U8.U 

U8J(0 

P-l/Ol 

X 

17.3 

17.30 

P-^01 

X 

17.2 

17.20 

F^ 

X 

75.6 

75.60 

X 

86.6 

86.60 

Ha/Ti 

X 

33.9 

33.90 
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T«bl«  2 (oont.) 
RatlOB  (per  cent) 
Bubttlcttg  Ible 


Ratio 

N 

R 

M 

SO 

V 

Pre/Sk 

5 

10.8-U.9 

U.2U  •»>  .21 

0.1*6  + .15 

1*,09  +1.29 

Pre/Poet 

5 

U3.8-1i7,2 

U5.78  T .73 

1.61*  7 .52 

3.58  7i.13 

Pre/Cr 

5 

25.9-29.0 

27.38  ♦ .5U 

1.20  ♦ .38 

1*.38  +1.39 

Post/Cr 

5 

57.lt-6l.7 

59.86  ♦ .85 

1.91  ♦ .60 

3.19  +1.01 

Pt/Ql 

6 

66.1-78.2 

73.22  +1.71 

1*.19  7i.21 

5.72  +1.65 

Qe/Ql 

6 

86.6-91.2 

89.20  ♦ .73 

1.80  7 .52 

2.02  7 .58 

Pe/Eia 

5 

56.3-61.6 

58.80  + .89 

2.00  7 .63 

3.1*0  7l.08 

Fo/Ul 

5 

U8.1-53.0 

50.9U  " .88 

1.97  7 .62 

3.87  +1.22 

Fe/Cne 

$ ■ 

106.2-115.2 

111.00  -M.69 

3.78  +1.20 

3.la  +1.08 

Tl^ 

5 

122.0-1  JMi 

126.08  72.86 

6.1a  72.03 

5.08  +1.61 

Tl/Ul 

5 

105.7-108.5 

107.22  7 

1.00  + .32 

0.93  7 ,29 

Ti/(bM> 

5 

2324»-236.0 

233.78  7 .59 

1.33  7 .1*2 

0.57  ♦ .18 

Ta^ 

5 . 

85«^91.U 

88.Ui  -M.00 

2.21*  + .71 

2.53  7 .80 

Ta/Ul 

5 

7U.8-78.6 

76.5U  7 ,70 

1.57  ♦ .50 

2.05  ♦ .65 

Ta/Qao 

5 

I6lu>170.9 

166.90  +1.27 

2.85  + .90 

1.71  ♦ .51* 

Ha^ 

5 

28.0-31.0 

28.9U  7i.o8 

2.U1  ♦ .76 

8.33  +2.61* 

Ha/Ul 

$ 

2U.2-26.7 

25.0U  7 .U7 

1.06  7 .31* 

1*,23  <^1.31* 

Vti/Cmc 

5 

53.0-58.0 

5U.62  ♦ .97 

2.17  7 .69 

3.97  +1.26 

Hu/Ul 

5 

85.U-87.9 

86.56  ♦ .91* 

2.10  + .66 

2.1*3  ♦ .n 

RaM 

5 

95.7-96.5 

96.01*  7 .13 

0.30  7 ,09 

0.31  7 .10 

Gae/Ul 

5 

Ii5.>4i6.i 

1*5.86  ♦ .li* 

0.32  7 .10 

0.70  ♦ .22 

P-1/01 

5 

16.6-18.5 

17J*2  + .31 

0.70  7 .22 

1*.02  7i.27 

P-^01 

5 

15.5-16.6 

16.10-^  .20 

0.1*5  7 .11* 

2.60  ♦ .89 

foAi 

5 

Ii5.5-i*9.0 

1*7.1*8  7 .65 

1.1*5  + .1*6 

3.05  7 ,97 

Ta/n 

5 

70.1»-72.1t 

71.1*0  7 .1*2 

0.95  ♦ .30 

1.33  7 .1*2 

Kn/ri 

5 

22.7-2U.6 

23.36  7 .37 

0.82  + .26 

3.51  7i.n 
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Tabl«  2 (eont«) 
Ratios  (per  oent) 
DichronamiBsa  rufesoens 


Ratio 

H 

R 

M 

SD 

V 

Pre/Sk 

u 

9.5-10.3 

9.86  ♦ .10 

0.20  ♦ ,07 

2.02  4 .71 

Pre/Post 

6 

U7.M9.8 

U8.75  ♦ .Ul 

1.00  7 .29 

2.05  7 .59 

Pre/Cr 

6 

27,3-29»l 

27.98  ♦ .35 

0.87  7 .25 

3.U  4 ,90 

Post/Cr 

6 

55*8-59.3 

57.32  1 .55 

1.35  7 .39 

2.36  4 ,68 

Pt/Ql 

6 

72.77  I .27 

0.66  4 .19 

0.91  * .26 

Q»/Q1 

.6 

83.0-86  alt 

85.UO  .Uo 

0.98  7 .28 

1.15  7 .33 

Pe/Hu 

U 

( 55.6-57 .U 

56.53  5 .23 

0.U6  7 .16 

0.81  4 .29 

Fe/01 

It 

It6,>4t7.it 

U6.97  ♦ .37 

0.73  7 .26 

1.55  7 ,55 

Fe/Cme 

h 

96,U-98.2 

97.30  ♦ .37 

0.7U  ♦ .26 

0.76  4 .27 

Tl/Hu 

$ 

135.9-Ult9.8 

1U2.3U  +2.65 

5.9U  ♦1.88 

U.17  7i.32 

Ti/01 

5 

112.6-123.1 

U8.1U  >1.90 

U.26  ^1.35 

3.61  7i,m 

Ti/atc 

$ 

230,7-250.6 

2U5.22  ^.78 

10.70  >3.39 

U.36  41.38 

Ta/Htt 

k 

102,0-120.3 

112.58 

7.U1 12.62 

6.58  42.33 

Ts/01 

k 

8lt.lt-99.3 

93.70  +3.23 

6.U6  42.28 

6.89  42.U3 

k 

175.9*206.0 

193.80  +6.^ 

12.81  3t.53 

6.61  42. 3U 

Ra^ 

$ 

22,1®23.3 

22.66  7 .23 

0.52  4 .16 

2.29  4 ,72 

Hi/Ul 

5 

18,>39.1 

18,82  “ .15 

0.33  7 ,10 

1.75  7 ,55 

Ha/Grac 

5 

38,l-it0.2 

39.0U  7 .39 

0.88  7 .28 

2.25  1 .71 

Ho/01 

5 

82,2-81t.e 

83.0U  ♦ Jt5 

1.01  7 .32 

1.22  7 .39 

Ra/Ul 

It 

96.1-96.U 

96.27  ♦ ,U2 

0.8U  7 .30 

0.87  7 .31 

Cteo/Dl 

‘5 

U7.6-^8.1t 

U8.20  + JiO 

0.90  7 .28 

1.87  4 .59 

P-l/Ul 

5 

l5.6-l6.!t 

16,10  7 .16 

0.35  1 .11 

2.17  7 ,69 

P-2/U1 

5 

13.U-llt.lt 

lU.00  7 .17 

0.37  ♦ .12 

2.6U  4 .8U 

Fe/n 

k 

37.6-Ul.B 

39.60  7 ,li5 

1.79  4 .57 

U.52  11.U3 

Ta/Ti 

k 

81.7-8U.5 

83.03  + .67 

1.3U  ♦ .U7 

1.61  4 ,57 

Ha/n 

5 

l5*5-l6.6 

15.9U  7 .19 

0.U2  4 .13 

2.63  7 .83 
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Table  2 (oont*) 
Ratios  (per  oont) 
Caemerodius  albua  roodeetua 


Ratio 

N 

R 

M 

Pre/Sk 

X 

8.8 

8.60 

PrsAoet 

X 

53.li 

53J<0 

Pre/Cr 

1 

25.8 

25.80 

Poat/Cr 

1 

U8.U 

l(8.1t0 

Pt/Ql 

1 

58.1i 

58.1iO 

Qv/Ql 

X 

77.0 

77.00 

1 

53.0 

53.00 

T»M 

X 

ltU.8 

UU.80 

Fa/CM 

1 

100.3 

100.50 

X 

X3li.8 

134.80 

nM 

X 

Uh.1 

HU.XO 

X 

255.3 

255.30 

T%/thi 

X 

XOii.8 

X0U.80 

Ta/01 

X 

88.7 

88,70 

T»/Cme 

X 

198.5 

198.50 

Hi/Bx 

X 

25.U 

25.40 

iWui 

X 

2X.5 

21.50 

X 

U8.X 

48.10 

Wm, 

X 

8U.6 

84.60 

Ra/teL 

X 

96.2 

96.20 

Gae/Ul 

X 

liU.7 

44.70 

P-lM 

X 

X6.5 

16.50 

p-Voi 

X 

15  Ji 

15.40 

X 

39.3 

39.30 

Ti^ 

X 

77.7 

77.70 

He/n 

X 

18.9 

18.90 

MiiilWi 


T 


Table  2 (coat.) 
Ratios  (per  cent) 
Gasmerodiua  albua 


Ratio 


N 


M 


SD 


Pre/Sk 

20 

7.8-  9.3 

8.U3  ♦ 

•U 

0.U8  ♦ 

.08 

5.69 

+ 

.90 

Pre/Poet 

20 

51.8-62.6 

57.03  ♦ 

.62 

2*79  ± 

•Id* 

U.89 

♦ 

.77 

Pre/Cr 

20 

23.0-29.0 

25.35  + 

.3U 

1.51  ♦ 

.2U 

5.96 

T 

.91* 

Poet/Cr 

20 

1*0.9-Ji7.1 

I1U.U6  > 

♦31 

I.UO  ♦ 

.22 

3.15 

♦ 

.50 

Pt/Ql 

20 

6U5-71.0 

6U.56  ♦ 

.57 

2.5U  ♦ 

•1*0 

3.93 

♦ 

.62 

Qw/Ql 

20 

76,5-83.u 

78.77  ♦ 

.55 

2.U5  ♦ 

.39 

3.11 

♦ 

.1*9 

Fe/Ha 

20 

U8.5-58.7 

53.39  1 

•iiU 

1.97  ♦ 

.31 

3.69 

♦ 

•58 

Fe/m 

18 

U3.3-li6,0 

ltU.62  + 

.18 

0.77  ♦ 

.13 

1.73 

♦ 

.29 

Fe/Cnc 

19 

97.6-103.1 

100.32  + 

.U8 

2.08  * 

.31* 

2.07 

♦ 

.31* 

Tl/Hu 

19 

122.7-151.5 

UiO.86  +1,36 

5.911 

.96 

1*.20 

♦ 

.68 

TiM 

17 

111.U-126.U 

117.90  ♦ 

•88 

3.62  ♦ 

.62 

3.07 

♦ 

.53 

Ti/C»c 

18 

2U8.1i-27d.l 

26U.53  +1.7U 

7.38  +1.23 

2.79  ♦ 

.1*7 

Ta/Hu 

20 

9li.9-H0.U 

105.59  + 

.59 

U.07  1 

•6t* 

3.85 

♦ 

•61 

Ta/Ul 

Ta/Cno 

18 

19 

83.2-92.2 

187.2-207.5 

88.20  + .614 
198.78  +1.U3 

2.73  ♦ .1*6 
6.25  +1.01 

3.09  1 

3.1i*  ♦ 

.52 

.51 

Ha^ 

20 

23.3-27.7 

25.19  1 

•21 

0.96  ♦ 

.15 

3.81 

+ 

.60 

Ha/Ul 

18 

19.8-21.7 

21.01  ♦ 

.15 

0.62  + 

.10 

2.95 

♦ 

.1*9 

Ha/c^ 

19 

U*.5-51.2 

U7.27  ♦ 

.36 

1.57  1 

.25 

3.32  ♦ 

•5U 

Ho/Ul 

18 

81.0-85.5 

83.51  + 

.25 

1.06  ♦ 

.18 

1.27 

♦ 

.21 

Ra/lJl 

18 

90.7-97.6 

96.07  ♦ 

.31 

1.30  ♦ 

.22 

1.35 

♦ 

.23 

Goe/Ul 

17 

U2.>4(6.2 

I4I4J48  4- 

.17 

0.72  ♦ 

•12 

1.62 

♦ 

•28 

p-Via 

18 

15.0-16.1 

15.U9  ♦ 

.10 

0.1*2  + 

.07 

2.71  ♦ 

.1*5 

P-2/U1 

FeAi 

18 

13.2-Ili.2 

13.77  ♦ 

•06 

0.35  + 

.06 

2.51* 

+ 

•1*2 

19 

35.8-39.6 

37.95  I 

•21 

0.90  ♦ 

.15 

2.37 

♦ 

.38 

Ta/ri 

19 

71.2-77.U 

7U.87  ♦ 

M 

1.79  ♦ 

.29 

2.39  + 

.39 

Ha/ri 

19 

16.0-19.2 

17.93  + 

.17 

0.75  1 

•12 

1*.18 

+ 

.68 
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Table  2 (contp) 
Ratios  (per  cent) 
Egretta  gareetta 


Ratio  N R 

Pre/5k  3 9,6-10.1 

Prv^oet  k I»8*5-50,9 

Pre/Cr  • 3 . 27;2-28,7 

Poet/Cr  3 55*6-56,U 

Pt/«L  U 69,3*73,> 

Qe/Ql  l»  06,7-88,6 

FeJ^  6 ' . 55.5r6o,9 

Fe/Ul  5 1*6,2-52.1 

fV<^  5 101;3-108.6 

Tl/Hu  . 1*-  ' ; 129.2-157.3 
Ti/01  1*  \ ; U7*9-127,3 

Ti/Cme  1*  21*0,7-269.6 

Tai^  5 93.6-103.9 

Ta/01  5 78.9-87.6 

T«/Cnc  5 173.0-189.0 

Hai^  5 25.2-27.0  , 

Ha/Wl  5 20,2-23.6 

Ha/CB».  5 1*1*.2-J*9.2 

Hu/Dl  5 75.9-87.U 

Ra/Ul  . 5 95,2-96,6 

Wui  5 1*5.1-1*7.9 

P-lM  U . 16.>17.6 

P-2/U1,  I.  15.1-16.9 

FeAl  . U . 37.7-^.1 

Ta/Ti  Jt  . 66,^7U.6 

Hi^  . 1*  . 17,1-19,7 


M_ 

9,77 

1*9.80 

27,73 

56.10 
71,75 
87,30 
57,68 
1*7.94 

10U.10 

U*3.13 

122,23 

258,6? 

101,06 

83.50 
181.38 

26.00 

21.50 
1*6.72 
82,70 
95,36 
1*6,02 
16.78 
15.60 
U0.U8 
69,93 

18.10 


SD 


♦ .61*  1.28  ♦ .1*5  2.57  1 .91 


+ .ff 

* *u5 

♦ ,88 
♦1.09 
♦1.3U 
^.79 
4-2,28 
%J*3 
♦1,75 
♦1.65 
♦2,66 
I *31* 

♦ .56 
T .82 
♦1,88 
T ,29 

♦ ,51 

♦ ,26 
♦ ,1*1* 
1 *39 
♦1,66 
♦ .63 


1.93 

0.90 

2.17 

2,1*1* 

3,01 

9.57 

U,5S 

12,85 

3,91 

3.70 

5,95 

0.77 

1.26 

1.83 

U,22 

0.65 

1,15 

0.52 

0,87 

0,78 

3,32 

1.25 


^ .68 

♦ ,32 

♦ ,63 

♦ ,77 

♦ ,95 
♦3.38 
♦1.61 
’Jli',51*’ 
♦1,21* 
♦1,17 
♦1,88 

♦ .21* 
♦ .1*0 

♦ ,58 
♦1.3U 

♦ ,21 

♦ .36 

♦ .18 

I 

♦ .28 
♦1.17 
♦ .liU 


2.69 
1.03 
3,76 

5.09 
2.89 

6.69 
3.72 
U.97 
3,87 
1*.U3 
3.28 
2,96 
5.86 

3.92 

5.10 
0,69 
2,50 

3.10 
5,58 

1.93 
1*,75 
6,91 


♦ .95 

♦ .36 
4-1«08 
♦1,61 

♦ ,91 
♦2,>5 
♦1.31 
♦1.76 
♦1,22 
tUhO 
♦1,01* 

♦ ,91* 
♦1.85 
♦1.21* 
♦1.61 

♦ .22 

♦ ,79 
♦1,10 
♦1,97 

♦ .68, 
♦1.68 
♦2,ibli 
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Tabl«  2 (cent*) 

RatiAB  (p«r  cent) 
Egretta  Intermedia  intermedia 


Ratio 

N 

R 

Pr^Sk 

1 

10.8 

Pre/Post 

1 

5i;8 

Pre/Cr 

1 

26JI* 

Poat/Or 

1 

5U;8 

Pt/Ql 

1 

63.9 

Qw/Ql 

1 

83.5 

Fe/Hu 

1 

53.0 

Fe/Ul 

1 

14.0 

Fe/Cmc 

1 

96;3 

Ti^u 

1 

11*0.5 

li/Ul 

1 

116.9 

TH/Cac 

1 

255.6 

Tai^Iu 

1 

I0l*.l 

Ta/Ul 

1 

86.5 

Ta/Oie 

1 

189.3 

Ha/Hu 

1 

28.9 

Ifa/m 

1 

2U.0 

Ei/Cac 

1 

52.6 

Hu/Ol 

1 

83.2 

Ra/W 

1 

96.0 

Gmc/Ul 

1 

U5.7 

P-l/Ul 

1 

15.8 

P-2/U1 

1 

H*.0 

FoM 

1 

37.7 

Ta/Ti 

1 

7l*.0 

Ha/Ti 

1 

20.6 

M SD  V 


10.60 

^1.80 

2Q.i^ 

5Ji.60 

63*90 

83.50  • 

53.00 
hh»(X>  ' 
96.30 

3ii0.50  • 

116,90 

255.60 
10U.1J0 

86.50  ' 

189.30  ' 

23^90 

2U.00 

52.60 
83.20 

96.00  ' 

1*5.70  / 
15.80  ■ 
Hi.00 
37.70  ' 

7li.00 

20.60 
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Tidola  2 (cont«) 
Ratios  (par  cant) 
Laucophoyx  thula 


Ratio 

M 

R 

M 

SD 

V 

Pra/fek 

12 

9,2-n.i 

9.88  ♦ .19 

0.66  ♦ .14 

6,68  + 

1.36 

Pra/Post 

12 

U5.W^7.7 

Ue.17  ♦ .62 

2.14  7 .44 

4.447 

.91 

Pre/Cr 

11 

27,0-29.8 

28,12  7 .26 

0.66  + .18 

3.06  + 

.65 

Poet/Cr 

U 

55.7-60.1 

58,17  7 .U8 

1.61  7 .34 

2.77  7 

.59 

Pt/Ql 

U 

■ 66.U-81.5 

76.21  +1.35 

4.47  ♦ .95 

5.67  1 

1.25 

Qa/Ql 

u 

' 82.5-89.5 

86.20  + .61 

2.04  ♦ .43 

2.37  ♦ 

.51 

U 

55.U-60.0 

57.37  ♦ .50 

1.65  1 .35 

2.88  ♦ 

.61 

Ft|M 

11 

li6J^-$o.i 

U7.97  + .3U 

1.14  + .24 

2.36  7 

.51 

Fa/Cmc 

U 

96.3-107.6 

102. 2U  +1.03 

3.43 1 .73 

3.35  7 

..71 

IlAu 

10 

137.0-1U5.0 

HiO.68  71.12 

3.56  + .79 

2.53  ♦ 

.56 

Tl/Ol 

u 

U3.9-122.6 

2.88  + .61 

2.46  ♦ 

.52 

Tl/C5ac 

11 

238.9-270.U 

2U9.73  ~2.60 

9.31  ^1.99 

3.73  i 

.60 

Ta^u 

9 

m.U-105.1 

102,71  7 .89 

2.66  + .63 

2.61  ♦ 

.61 

Ta/Ul 

10 

83.5-93.9 

86.U1  7 ,92 

2.94  7 ,66 

3.40  7 

.76 

Ta/Cmc 

10 

177.3-206,3 

18U.73  72.53 

6.06  +1.60 

4.36  + 

.97 

HsM 

10' 

23.U-29.0 

26.66  + ,li8 

1.52  7 .34 

5.70  ♦ 1.27 

HsM  ' 

U 

' 2ia-2U.8 

22.40  7 .22 

0.74  ♦ .16 

3.30  + 

.70 

Ha/Cnc 

u 

U5.2-51.U 

U7.7U  7 .71 

2,37  ♦ .51 

4.96  ♦ 

1.06 

Wm 

u 

82.2-8U.5 

83.26  .37 

1.22  + .26 

1.47  ♦ 

.31 

Ri/Ul 

12 

95.3-97.1 

96,11  7 .28 

0.97  7 .20 

1.01  ♦ 

.a 

(Wui 

12 

U5.3-i;8.1i 

U6.9U  7 ,3l< 

1.17  ♦ .24 

2.49  7 

.51 

P-O/Ul 

12 

15.7-17.0 

16;29  ♦ .13 

0,45  ♦ .09 

2.76  ♦ 

.56 

P-2/U1' 

12 

Ilu3-15.6 

14.93  7 ,13 

0Ji5  ♦ .09 

3.01  7 

..61 

Fs/Ti 

12 

39.2-l;3.2 

41.05  ♦ .40 

1.39  ♦ .28 

3.39  ♦ 

.69 

Ta/ri 

11 

69.9-80.2 

74.00  7 ,85 

2.82  ♦ .60 

3.81  + 

.61 

Ba/ri 

12 

17,6-21,2 

19.15  + .26 

0,89  7 .18 

4.65  7 

.95 
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Tabl«  2 (oont.) 
Ratio*  (per  cent) 
Hydranaaaa  tricolor 


Ratio H R M SD  f 


Pre/Sk 

11* 

Pre/Poat 

16 

PiVcr 

15 

Poet/Cr 

15 

Pt/Ql 

li* 

Qw/Ql 

16 

Fe^ 

17 

P#M 

15 

FVCae 

16 

Tl/Htt 

15 

Ti/Ul 

11* 

T1/Cm 

15 

11* 

Ta/oi 

13 

Ta/Cae 

11* 

Ha/m 

16 

Ha/Dl 

15 

Ha/Cme 

16 

Ru/Dl 

15 

Ra/Ul 

15 

Cao/Ul 

15 

P-1/01 

15 

P-^Dl 

Fi^i 

15 

15 

Ti^ 

11* 

Hi/n 

15 

8.2*  9.2 
l»9.8-58.5 
2U.5-28.2 
Ui.8-52.7 

71.5-79.7 

71.5- 79.7 

57.6- 60.0 

U8.U-51.0 

97.6- 105.3 
12U.9-1U6.0 
105.3-12U.8 
213.5-257.6 

93.>108.3 

77.9- 92.1 
161.>189.9 

27.1-29.7 

23.0- 25.U 
U7.8-52.5 

82.9- 85.5 
9U.9-96.5 
U7.8-50.9 
16.U-18.0 

12.6- 15.U 
U0.8-U6.1 

70.0- 77.7 

19.0- 22.6 


8.79  ♦ .m 

55.26  ♦ .66 

26.91  ♦ .29 
U8.80  ♦ .56 
7U.87  ♦ .57 
92.02  ♦ .79 
58.95  1 .30 
U9.76  ♦ .22 
101.55  ♦ .70 
137.U7  11.39 

115.91  ♦1J»2 

236.91  ♦2.8U 
103.32  Ti.U3 

87.m  ^1.36 

178.10  4.2.U6 
28.39  ♦ .26 
2U.03  1 .22 
U8.9U  1 .UO 
8U.37  1 .11* 
95.65  1 .20 
1*8.89  ♦ .21* 
17.58  ♦ .11 
13.29  ♦ .17 
1*2.92  1 .38 
75.80  1 .53 
20.72  ♦ .25 


0.52  ♦ .10 
2.62  ♦ .1*6 
l.li*  7 .21 
2.17  ♦ .1*0 
2.15  1 .Ul 
3.U*  1 .55 
1.22  ♦ .21 
0.87  ♦ .16 
2.81  7 .50 
5.36  ♦ .98 
5.30  <i>1.00 
11.01  72.01 
5.36  7i.01 
U.92  7 .96 
9.20  ♦1.71* 
1.03  ♦ .18 
0.85  7 .16 
1.59  7 .28 
0.53  ♦ .10 
0.79  ♦ .11* 
0.93  ♦ .17 
0.1a  ♦ .07 
0.66  7 .12 
1.1*8  7 ,27 
1.98  ♦ .37 
0.97  ♦ .18 


5.92  41.12 
l*.7l*  ♦ .81* 
l*.2l*  ♦ .77 
1*.1*5  ♦ .81 
2.87  ♦ .51* 
3.1a  ♦ .60 
2.07  ♦ .35 
1.75  1 .32 
2.77  1 .1*9 

3.90  ♦ .71 
U.57  ♦ .86 
U.65  ♦ .85 
5.19  ♦ .98 
5.65  ♦l.n 
5.17  ♦ .98 

3.63  ♦ .61* 
3.51*  ♦ .66 
3.25  ♦ .57 
0,63  ♦ .11 
0.83  ♦ .15 

1.90  ♦ .35 
2.33  ♦ .1*3 
1*.97  ♦ .91 
3.1*5  1 .63 

2.63  ♦ .50 
U.68  ♦ .85 
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Table  2 (eont«) 
lUtloe  (per  eent) 
SyrlRjna  elbllatrix 


M 

R 

M 

Pre/Sk 

1 

U.3 

11.30 

Pre/Poet 

1 

U6.1 

U6.10 

Pre/Cr 

1 

27.2 

27.20 

Poet/Cr 

1 

5^.0 

59.00 

Pt/Ql 

1 

72.3  . , 

72.30 

Qw/Ql 

1 

9U.9 

9U.90 

FeM 

1 

5U.1 

5li.l0 

Fe/Ul 

1 

kS,3 

U5.30 

Fe/(^e 

1 

93.7 

93.70 

Tl/Hu 

1 

U6.S 

U6.50 

tl/Ul 

1 

97.7 

97.70 

Tl/Oae 

1 

201.9 

201.90 

Ta/Hu 

I 

85.1 

85.10 

Ta/Ul 

1 

71.3 

71.30 

Ta/Cmc 

1 

Ht7.5 

m?.5o 

Ha/Hu 

1 

27.0 

27.00 

Ha/Ul 

1 

22.7 

22.70 

Ha/Cmc 

I 

U6.9 

1*6.90 

Hu/Ul 

1 

83.8 

83.80 

RaM 

1 

95.7 

95.70 

C5mc/Ul 

1 

Ii8.il  . 

i*8.1*0 

P-l/Ul 

1 

17.5 

17.50 

P-2/U1 

1 

IU.6 

Uu80 

Fe/Ti 

1 

l*6.i*0 

Ta/Ti 

1 

73.0 

73.00 

Ha/n 

1 

23.2 

23.20 

SD  y 


rnimmmmmtimtmm 


11)0 


Tabl«  2 (conta) 

RAtioB  (p«r  cent) 
Wyctlcorex  nyetioorex  nyotl corex 


N 


R 


M 


3D  ? 


?v/3k  1| 

Pre/Post  5 

Pre/Cr  k ' 

Poet/Cr  k 

Pt/Ql  5 

Q»M  U 

Pe/^  b 

Fe/UX  ' U ‘ 

Fe/Ctoe  ’ k 

Tl/Hu  U 

tiM  ' k ' 

Ti^  S" 

TuM  i 

Te/(ir  U 

U 

Hii^  ' U 

Ha/Cme ' U 

Ho/01  U 

Ra/tlX  It 

Cae/Ol ' It 

P-l/Ul  it 

P-2/01  It 

Fa/n  It 

Ta/ri  ’ It ' 

Ha/n  It 


12,7-13.1  12.85  ♦ .09 

li6«lt-53.0  ItS.OO  Ti.26 

30.0- 31.6  30.73  ♦ .30 

56.6- ^.9  63.85  ^2.1t5 

59.2- 65.8  62.5U  ♦1.31 

78.7- 82.8  80.58  ♦ .98 

63.U-66.7  61t.85  ♦ .69 

56.6- 59.3  57.63  * .52 

U6.0-123.2  119.65  7l.it7 

107.8- 112Jt  109.85  ♦ .95 

96.3- 98.8  97.55  ♦ .52 

196.8- 206.7  202.65  72.25 

67.9- 72.8  70.50  71.01 

60.7- 6lt.8  62.63  7 ,81 

126.>133.1t  130.05  7l.lt8 

23.6-25.1  2lt.70  7 .53 

a.3-22.3  21.93  7 ,12 

iat.7-i»6.9  ii5.55  7 .It8 

87.9- 89.U  88,85  7 ,33 

95.2-96.0  95.62  7 ,1)5 

It6.94t9.5  U8.1B  7 ,57 

15.5- 17.5  16.38  7 .UO 

13.9- 15.3  1U.65  7 .35 

57.6- 60.9  59.057.86 

62.7- 66.5  6U.20  7 ,86 

22.1- 22.9  ■ 22.U7  7 ,28 




0.17  ♦ .06 
2.82  7l.oo 
0.60  7 ,21 
U.89  7i,73 
2.93  ♦ .93 

1.95  ♦ .69 
1.37  ♦ .U8 
1.0U  ♦ .37 
2.9U  ♦l.OU 
1.90  ♦ ,67 
1.0U  ♦ .37 
U.50  ^1.59 
2.01  ♦ .71 
1.62  7 .57 

2.96  7i,q5 
1.05  ♦ .37 
0.2U  ♦ .06 
0.96  7 ,3U 
0.66  ♦ .23 
0.89  7 ,31 
1.1U  7 .UO 
0.79  7 ,28 
0.70  7 ,25 

1.71  7 ,60 

1.72  7 .60 
0.55  7 .19 


1.32  ♦ .U7 
5*88  ♦2.08 
1.95  7 .69 
7.66  ♦2.71 
U.69  ♦l.US 
2.U2  ♦ .86 
2.11  7 .75 
1.80  ♦ .6U 
2.U6  7 ,87 

1.73  7 .61 
1.07  ♦ .37 
2.22  ♦ .78 
2.85  7l,01 
2.59  7 ,92 
2.28  ♦ ,81 
U.25  7i.50 
1.09  ♦ .39 
2.11  ♦ ,75 
0.7U  ♦ .26 
0.93  7 .33 
2.37  ♦ .8U 
U.82  ♦1.70 
U.78  71.69 
2.90  ♦1.02 
2.68  7 .95 
2.23  ♦ .79 


Table  2 (oont*) 

Ratios  (per  cent) 
Wyotioorax  nyctlcorax  hoaotll 


Ratio 

N 

R 

M 

SD 

V 

Pre/Sk 

llO 

12.0-13.9 

13.08 

♦ 

.07 

0.1*7  ♦ 

.05 

3.59  1 

UtO 

Pre/Poet 

llO 

U3.0-51.1 

U7.03 

♦ 

.26 

1.66  4 

.19 

3.531 

.39 

PrVCr 

39 

29.2-32.3 

30.85 

♦ 

.19 

1.17  ♦ 

.13 

3.7?^ 

.1*3 

Poet/Cr 

36 

60.0-68.8 

65.68 

♦ 

.37 

2.22  4 

.26 

3.38  1 

.1*0 

Pt/Ql 

39 

59.8-68.8 

6U.36 

♦ 

.38 

2.39  1 

.27 

3.71 1 

.1*2 

Qs/Ql 

Ul 

75.1-86.7 

81.12 

♦ 

.1*5 

2.87  1 

•32 

>.5Ui 

.39 

Fa^ 

33 

58.8-67.U 

6U.81 

♦ 

.32 

1.83  ♦ 

.23 

2.82  4 

.35 

Pa/Ul 

31 

56.J4-62.2 

59.26 

♦ 

.27 

1.52  4 

.19 

2.56  4 

.32 

fm/Cmc 

32 

112.2-125.2 

U7.81 

♦ 

.57 

3.2Ui 

Ja 

2.75  1 

.3b 

Ti/Hu 

30 

96.0-lUt.9 

108.96 

♦ 

.71 

3.911 

.50 

3.59  1 

Tl/Ul 

29 

95.5-103.0 

99.51 

♦ 

.1*1* 

2.39  ♦ 

.31 

2.1*0  1 

.31 

Tl/Gaie 

30 

187.U-210.5 

197.88 

V 

.98 

5.36  1 

.69 

2.71  ♦ 

.35 

Ti/Ha 

37 

61.8-76.6 

70.6U 

♦ 

.1*5 

2.75  1 

.32 

3.89  ♦ 

.1*5 

Ti^Ol 

36 

61.U-68.6 

6U.Ui 

♦ 

.33 

1.971 

.23 

3.06^ 

.36 

Ta/cac 

37 

122.5-13b.9 

128.37 

♦ 

.1*9 

2.99  ♦ 

.35 

2.331 

.27 

Ha/Ha 

3U 

23.0-28.2 

25.12 

♦ 

.23 

1.37  1 

.17 

5.1*5  1 

.66 

WUl 

3U 

21.7-25.6 

22.95 

♦ 

.22 

1.28  4 

.16 

5.58  4 

.68 

Ha/Cnc 

35 

la.9-50.5 

U5.76 

♦ 

.29 

1.69  ♦ 

.20 

3.69  1 

.1*1* 

Bu/Ul 

35 

88.8-92.6 

90.931 

.19 

1.10  4 

.U 

1.21  4 

.11* 

R^ 

37 

9l».5-97.0 

95.63 

♦ 

.12 

0.75  1 

.09 

0.78  4 

.09 

Cae/Ul 

36 

U7.9-5b.O 

50.26  ♦ 

.18 

1.07  1 

.13 

2.13  1 

.25 

P-l/Ul 

37 

16.7-19.2 

17.85 

••• 

.09 

0.57  1 

.07 

3.19  1 

.37 

P-2/D1 

35 

13.1*^16.9 

15.52 

♦ 

.11* 

0.60  4 

.10 

5.151 

.62 

PeAl 

30 

57.7-62.3 

59.60 

4 

.21 

1.16  4 

.15 

1.95  1 

.25 

Ta/n 

31 

61.5-67.8 

6U.98 

4 

.1*5 

2.50  4 

.32 

3.851 

.1*9 

Ha/Ti 

32 

a.5-25.2 

23.12  ♦ 

.17 

0.96  1 

.12 

I*.25l 

.52 

Jl 

I 

1 

1 

X 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

X 

X 


XU2 


Tablt  2 (oontv) 
Ratioe  (per  cent) 
Nyctlcorax  caledonlcue 


R M 


X2.5 

X2,50 

Ui«8 

liii.80 

29.5 

29.50 

(6.9 

65,90 

6U.8 

61>.80 

79.3 

79.30 

65.6 

65.60 

$9.h 

59.I4O 

X19.X 

1X9.X0 

X13.6 

XX3.60 

X02.9 

X02.90 

206*14 

206  J4O 

7U.8 

74.80 

67.8 

67.00 

X35.9 

, X35.90 

25.6 

25.60 

23.2 

23.20 

U6.5 

U6.50 

90.6 

90.60 

95.5 

95.50 

li9.9 

U9.90 

X7.5 

X7.50 

15.2 

15.20 

57.1 

57.70 

65.9 

65.90 

22.5 

22.50 

m — 


j 


Tabl«  2 (oont.) 

Ratios  (per  cent) 
tbretanaaea  rlolaoea  vlolacea 


Ratio  M R M SD  y 


Pre/Sk 

19 

Pre/Poat 

19 

Pre/Cr 

19 

Post/Cr 

19 

Pt/Ql 

18 

QwM 

13 

19 

P^Ul 

18 

Pe/Ctae 

18 

W/ilu 

19 

W/Ul 

18 

Ti/Cme 

18 

WHa 

19 

Ts/01 

18 

Ta/Cnc 

18 

Ka/Hu 

19 

Hjim 

18 

HVCbc 

18 

H«/01 

18 

Rs/Iil 

18 

(kae/Ul 

17 

P-VtJl 

18 

P-2/U1 

PsM 

18 

19 

i*s/ri 

19 

Ha/Tl 

19 

12.3- 13.5 

U2«6-U7Ji 

28.1-31.0 

61.1- 69.1 

55.8- 65.U 

76.9- 88.5 

58.9- 62.1 
U9.9-53.5 

105.9- 112.7 
121.U-135.0 
1Q5.0-U5.2 

217.9- 239.1 

89.3- 99.6 

75.6- 83.2 

159.6-176.9 

20.9- 23.1 

19.1- 20.ii 
3ti.34i2.2 

83.6- 89.0 
9U.3-96.3 
U6.5-ii9.0 

16.2- I8.li 

12.9- 45.9 
itli;i-ii9.7 
69.0-76.li 
16.5-18.9 


12.87  ♦ .17 
lili.99  ♦ Ji2 

29.39  ♦ .27 

65.12  7 ,1*6 
62.03  ♦ .68 
83.93  ♦ .67 
60.1i2  ♦ .15 

52.13  ♦ .25 

108.57  ♦ .53 

126Ji2  .88 

108.89  ♦ .56 
226.92  ♦lJi6 
92.6U  7 .55 
79.77  1 .li2 
166,27  ♦ .85 

22.19  ♦ .15 

19.20  ♦ .23 
39.66  7 .li2 
86.31  7 .33 
95.55  1 .22 
U8.02  >•>  .12 
17.26  7 .17 

111.58  7 a? 
U7.83  ♦ .31 
73.30  ♦ ai5 
17.62  ♦ .15 


0.72  ♦ ,12 
1.8U  7 ,30 

1.17  ♦ .19 
1.99  ♦ .32 
2.89  ♦ ,li6 
2.86  7 .1*8 
0.66  ♦ .11 
1.05  ♦ .18 

2.2li  ♦ .37 
3.7li  ♦ .62 

2.38  ♦ JiO 

6.18  *1,03 

2.39  ♦ .39 
1.80  ♦ .30 
3.62  7 ,60 
0.67  ♦ .n 
0.99  ♦ .17 
1.76  ♦ ,29 

1.39  ♦ .23 
0.9U  ♦ .16 
0.51  ♦ .09 
0.73  ♦ .12 
0.73  ♦ .12 
1.37  ♦ .22 
1.97  ♦ .32 
0.66  ♦ .U 


5.59  1 .91 

11.09  ♦ .66 
3.98  ♦ .65 

3.06  ♦ .50 
ii.66  ♦ ,78 
3.1a  7 .57 

1.09  ♦ .18 

2.01  ♦ .3U 

2.06  ♦ .3U 

2.96  ♦ Jj9 

2.19  1 .37 
2.72  ♦ .U5 

2.58  4 ,li2 
2.26  7 .36 
2.18  7 .36 

3.02  ♦ 09 
5.16  4 .86 
li  Jiii  7 .7U 

1.61  4 .27 

0.98  7 .16 

1.06  4 .18 

li.23  ♦ .71 

5.01  ♦ .au 

2.86  4 .1|6 

2.69  4 .10 
3.75  ♦ .61 


1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 


liiU 


Table  2 (eont«) 

Ratioe  (par  cant) 
Nyctanaasa  vlolacaa  bancroftl 


R M 


12.5 

12.50 

U6.2-li9.U 

U7.80 

28.8-^.6 

30.20 

62.U-63.9 

63.15 

57.9-60.7 

59.30 

8U.2-8U.7 

8U.U5 

61.8-62.7 

62.25 

51.U-51V.O 

52.70- 

107»2-ll2(.l 

110.65 

12U.U-135.9 

130.15 

103.5-117.1 

110.30- 

2l5.8-2U7.li 

231.60 

95.6-97.5 

96.55 

79.5-filuO 

81.75 

165.8-177.5 

171.65 

22.U-23.1 

22.75 

16.6-19.9 

19.25 

38.9-1*2.0 

U0.U5 

83.2-86.2 

8U.70  • 

95.9-96.0 

95.95 

U7.3-li8.0 

U7.65 

13.7-lli.2 

13.95 

17.7-18.U 

18.05 

U6.1-U9.7 

U7.90 

71.8-76.8 

7U.35 

17.0-18.0 

17.50 

X 


Table  2 (cent*) 
Ratios  (per  cent) 
GorsachliM  aelanolophus 


Ratio V R M 


Pre/Sk 

Pre/Post 

Vtb/Cv 

Post/Cr 

Pt/Ql . 

Qw/Ql 

Fii/ita  . 

Fe/Ul 

Fe/Cao 

Ti^ 

Tl^ 

Tl/Ctoc 

Tti/Ba 

Ta/Ul 

Ta/Cme 

Ha/Hu 

Ha/Ul 

Ha/Cme 

Hu/01 

RaM 

Coe/Ul 

P-lM 

P-2/01 

Fe/^ 

Ta/Ti 

Ha/Ti 


1 

13.3 

13.30 

1 

li3.l 

U3.10 

1 

27.1 

27.10 

1 

62.8 

62.80 

1 

70.1 

70.10 

1 

92.U 

92.U0 

1 

60.6 

60.80 

1 

52.2 

52.20 

1 

109.2 

109.20 

1 

107  J; 

107.10) 

1 

92.1 

92.10 

1 

192.8 

192.80 

1 

71.8 

71.80 

1 

61.6 

61.60 

1 

128,9 

128.90 

1 

22.5 

22.50 

1 

19.3 

19.30 

1 

UO.3 

U0.30 

1 

85.8 

85,00 

1 

96.2 

96.20 

1 

17.8 

U7.80 

1 

16.6 

16.60 

1 

13.3 

13.30 

1 

56.6 

56.60 

1 

66.9 

66.90 

1 

20,9 

20.90 

SD V 


Table  2 (oont.) 
Ratios  (per  cent) 
Tigriomie  leucolopha 


Rjjfcio  H a u SD 


Pre/Sk  2 

Pre/Poet  2 

Pre/Cr  2 

P08t/Cr  2 

Pt/Ql  2 

«r/Ql  2 

' 2 

Pf/W.  ‘ 2 

Po/Qbo  2 

n/Ra  2 

n/Dl  2 

Tl/Cw;  2 

Ta^  2 

Ta/01  2 

Ta/Cte  2 

Ea/^ ' 2 

Ha/01  2 

Ha/Cao  2 

Hu/Ul  2 

RaM  ' 2 

Cto/Ol  2 

P-l/Ul  2 

P-2/01  2 

P^  2 

Tk/n  2 

Ha/ri  2 


10.3-10.8  10.55 

52.U-56.5  5U.U5 

27.2- 29.5  28.35 

51.8- 52.3  52.05 

76.3- 80.9  78.60 

81.6^.2  82.90 

80.8- 81,3  81.05 

69.0- 71.0  70.00 

157.U-161.9  159.65 

125.2-129.6  127.1*0 

IIO.O-UO.O  110.00 
2U3.9-258.1  251.00 

811.0- 8U,3  8U.15 

71.6- 73.8  72.70 

163.6-168.0  11^.80 

29.2- 29.U  29.30 

2U.9-25.6  25.25 

56.8- 58.5  57.65 

81i.9-87.9  86.U0 

9U.O-9U.6  9l*.30 

U2.6-lt5.1  U3.85 

15.3- 16.3  15.80 

H.5-11.8  U.65 

62.8- 6U.6  63.70 

65.1-67.1  66.10 

22.7- 23.3  23.00 


V 


1U7 


Table  2 (eont«) 
Ratios  (per  cent) 

Tigrisoma  lineatimi 


Ratio 

N 

R 

K 

SO 

V 

Pre/Sk 

u 

9,0-10.5 

10.23  ♦ .lO 

0.82  . .29 

8.02  ♦2.63 

Pre/Post 

5 

Ut.9-53.2 

U8.98  -m.56 

3Ji9  il.10 

7.13  +2.26 

Pre/Cr 

5 

25,0-28,8 

27;30  i ,66 

1.U7  ♦ *h7 

5.38  ^1.70 

Post/Cr 

$ 

53*l-57*9, 

55.8U  ♦ ;82 

1.81;  ♦ ,58 

3.30  ±1.01; 

Pt/Ql 

h 

63;9-71^2 

68,18  +1,77 

3.53  il.25 

5.18  ♦1.83 

Qw/Ql 

5 

81,9-92,8 

86,1|0  ♦1;96 

U.39  ♦1.39 

5.08  ♦1.61 

F^/Hu 

5 

72.8-77.2 

75.10  T ,76 

1.70  ♦ .5U 

2,26  ♦ ,72 

Fa/Ul 

It 

6i,U-6U,3 

63.05  ♦ ,70 

1.39  ♦ .>;9 

2.20  ♦ .78 

Fe/Cmc 

$ 

133*7-110.9  139.2U  +1.U3 

3.21  ♦1.02 

2.31  ♦ .73 

Tl/Hu 

h 

12tt.0-131.0  126,78  4>1.U2 

2.83  ♦l.OO 

2.23  ♦ .79 

Ti/Ul 

3 

106.U-108.7  107.1t7  ~ 

Tl/Gtac 

U 

23O.3-2I1O.7  23lu05  +2,35 

U.69  ♦1.66 

2,00  ♦ *71 

Ta/Ha 

It 

88,8-95.0 

91.23  ♦1.31 

2.62  ♦ .93 

2.87  ♦l.Ol 

Ti/Ul 

3 

76.U-78.9 

7707 

Ta/Oic 

U 

l6U,9-17lt.5  l68JtO  •*•2.13 

U.25  i;l.5o 

2.52  ♦ ,89 

HaM 

U 

25.9*29.8 

27.85  ♦ .83 

1.66  ♦ ,59 

V 5.96  ♦2.U 

Ha/Ul 

3 

21.5-2U.0 

22.90 

Ila/Cmc 

U 

U7.6-55.3 

51.21;  +1.63 

3.26  ♦1,15 

6:31;  ♦2.2U 

HVUl 

U 

83.0-85.1 

8U.18  T .23 

O.I;5  ♦ .16 

0.53  ♦ .19 

RaM 

U 

93.8-95.1 

9lt.62  T .50 

1,00  ♦ .35 

1.06  ♦ .37 

Qae/Ul 

U 

I*U,74t5.9 

U503  ♦ .10 

0.20  ♦ .07 

O.lil;  ♦ ,16 

P-l/Ul 

3 

lS.1-16.3 

15.50 

P-2/U1 

3 

12.0.02.6 

12.37 

PeAi 

U 

57.7-61.2 

59 Jt5  ♦ ,7h 

1.U8  ♦ .52 

2Jt9  ♦ ,88 

Ta/ri 

U 

71,2-72,5 

71.95  ♦ .33 

0.66  ♦ ,23 

0.92  ♦ .33 

HaAi 

u 

19.6-2U.0 

22.00  ♦ .88 

1.75  ♦ .62 

7.95  ♦2.81 
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Tabla  2 (cent,) 
Ratios  (per  cent) 
Tlgrlsowa  mexLcana 


Ratio H R K SD  V 


Pre/Sk 

Pre/Post 

Pre/Cr 

Post/Cr 

Pt/Ql 

Qe/Ql 

Fe/Hu 

Fe/Ul  , 

Fe/Gne, 

Tl/Ul 

Ti/Cne 

Ts/Hu 

Ts/Ul 

T^Cac 

B«/Ha 

Hn/Ul 

Ha/Cnc 

Hn/to.  , 

Gae/Ul 

P-l/Ul 

Po^'Ul 

Te/Ti 


8 

7 

8 
7. 
8 
8 
6 
7 
7 
7 
7 

7 
3 

8 
8 
8 
8 
8 
8 
8 
6 
8 
8 
6 
7 
7 


8.7-10,3 

l4l*;54i9.7 

23.U-26.8 

5o;6-55.2 

67;o-75;3 

6^9-B8;6 

66;5-72;8 

58.0- 62.1 

128.9- 135.1 
12i;U-130.0 
102.7-108.6 

229.1- 238.2 

87.0- 91.8 

72.2- 75.1 

159.9- 166;6 

26.2- 30.0 

22.9- 25.1 

50.9- 55;o 
8i;o-90.7 

93.8- 96.9 
lll(;3-li6.0 
1U;7-16J( 

12.9- ll(.l 

55.1- 57.2  ' 
67;8-72.0 
21;6-23.9 


9*hS  ♦ .20 
U7.72  ♦ .73 
25;3U  ♦ 

52;8ii  + ,61* 
7i;eu  Ti,o2 

87;o9  ♦ ;55 
70;1*6  7 ,87 
59.21*  7 .58 
131.su  i3.l8 
126.63  ♦1,07 
1054,1*  7 ,89 
23U.S3  11.17 
87.8U  ♦ .98 
73.91  7 .37 
163;89  ♦ .72 
28;i6  ♦ 4*^ 
23.737  ;25 
52;57  ♦ .19 
8U;20  71.07 
95.05  7 .35 
1*5.09  7 i21 
1S;66  7 ;21 
13J»6  7 .18 
56.27  7 .33 
70.00  ♦ .55 
22.U7  7 .32 


0,56  ♦ ,1U 
1.95  7 .52 
0.96  ♦ ,2U 
1.71  7 ,U6 
2,89  ♦ ,72 
1.55  ♦ .39 
2.U6  ♦ .62 
1.55  ♦ .Ul 
8.1*9  *2.27 
2.85  ♦ .76 
2.37  ♦ .63 
3.13  7 .8U 
2.78  ♦ .70 
1.06  7 .27 
2.03  ♦ .51 
1*28  7 .32 
0.72  7 il8 
0.5U  7 .11* 

3.02  ♦ ;76 

0.98  7 .25 
0.59  7 ii5 
0.59  ♦ .15 
0.52  ♦ .13 
0.80  ♦ .23 
liU6  7 ,39 
O.B$  ♦ i23 


5.93  ♦1.U8 
U.09  ♦1.09 
3.79  ♦ .95 
3.2U  ♦ ^87 
U.02  71,01 
1.78  ♦ 4*5 
3 J*9  ♦ .87 
2.62  ♦ .70 
6.U5  7i.72 
2.25  ♦ «60 
2.25  7 ,60 
1.33  ♦ .36 
3.16  ♦ .79 
14*3  + .36 
1.2U  ♦ .31 
U.55  7i.iU 

3.03  ♦ .76 

1.03  ♦ .26 
3.59  7 .90 
1.03  ♦ .26 
1.31  ♦ .33 

3.77  ♦ .9U 
3.86  ♦ .97 
1J*2  ♦ 4*1 
2.09  7 ,56 

3.78  ♦1.01 
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Tabl«  2 (oont«) 
R«tlo«  (per  cent) 
laoobrychm  elnenelB 


Ratio 

N 

R 

M 

Pre/5k 

1 

10.3 

10.30 

Pni/Poat 

I 

57.6 

57.60 

Pre/Cr 

1 

27iO 

27.00 

Poet/Cr 

1 

U6.6 

U6;80 

Pt/Ql 

r. 

68.0 

. 68.10 

Qw/Ql 

1 

81.3 

, 81.30 

Pe^ 

1 

85.3 

. 85.30 

Pe/01 

0 

Fe/Cmo 

1 

163.5 

163.50 

tiM 

1 

131.2 

131.20 

Tl/tJl 

0 

Tl/GMs 

1 

25i;3 

251.30 

Ti^ 

I 

87.3 

87.30 

Te/Ul 

0 

Ta/Cnc 

I 

167.3 

167.30 

Ha/Hu 

1 

35.5 

35.50 

Hyw 

0 

Ha/Cnc 

1 

68.1 

66.10 

0 

• 

• 

RVUI 

0 

Oao/\J1 

0 

' 

P*1/U1 

0 

P*^ 

P%% 

0 

1 

65.1 

65.10 

Ti^ 

1 

66.6 

66.60 

He/n 

I 

27.1 

27.10 

150 


Table  2 (cent.) 
Ratloa  (per  cent) 
laobryobue  Involucrla 


Ratto  N R M SD V 


Pre/Sk 

1 

io;o 

10.00 

Pre/Po»t 

1 

53,2 

53.20 

Pre/Cr 

1 

26,h 

’ 26.1iO 

Poet/Cr 

1 

U9.7 

1*9.70 

Pt/Ql 

1 

8u;6 

8U.60 

Qa/Ql 

1 

80.2 

80.20 

1 

90.0 

90.90 

Pam 

1 

87.0 

87.00 

Pe/CBC 

1 

175.U 

175.1*0 

1 

153.0 

153.00 

Tl^l 

1 

133.1 

133.10 

Ti/Cto 

1 

268;u 

268.1*0 

1 

87.0 

87.00 

T«/B1 

1 

83.3 

83.30 

Ta/Oao 

1 

168.0 

168.00 

Ka^ 

1 

35.8 

35.80 

h$M 

1 

3U.3 

3U.30 

Ha/Qnc 

1 

69.1 

69.10 

Hu/01 

1 

95.7 

95.70 

Ra/Ul 

1 

95.9 

95.90 

Cao/Dl 

1 

1*9.6 

1*9.60 

P-1/01 

1 

18.0 

18.00 

P-2/01 

1 

16.1 

16.10 

Pe/Ti 

1 

65U* 

65.1*0 

T«Al 

1 

62.6 

62;60 

Hi/Ti 

1 

25.8 

25.80 
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Tahla  2 (oont») 
Ratios  (par  cant) 
Ixobrychue  eadlls 


Ratio 

Pra/Sk 

Pra/Post 

Pra/Cr 

?ost/Cr 

?t/Ql 

Qw/Ql 

Fb/Eu 

Fa/Ul 

Pa/Cjnc 

Tl/hu 

Ti/Ul 

fi/ClBC 

Ts^Afu 

Ta/Ul 

Ts/Cnc 

Ra^u 

Ha/Ul 

Ha/Cno 

Ho/Ul 

Ra/Ul 

Ctoc/Dl 

P-l/jl 

P-2/U1 

PaAl 

Ta/n 

Ha/Tl 


N 

R 

H 

SO 

▼ 

9 

io;>n.3 

10.7U  ♦ 

.16 

0.61  ♦ .10 

3.82  ♦ .90 

ID 

52.3-56.3 

5U.35  1 

.65 

1.61  * .32 

2.59  1 .58 

10 

' 25.5-28.3 

26.73  ♦ 

.29 

0.88  .20 

3.29  1 .76 

10  . 

U7.6-50.3  ' 

U9.28  T 

.32 

1.01  ♦ .23 

2.05  1 .66 

9 

: 65.6-75.U 

69.86  ♦ 

.76 

2.28  7 .56 

3.26  1 .77 

10 

77.2-83.8 

80.53  ♦ 

.71 

2.25  1 .71 

2.25  ♦ .62 

u 

87.2-90.6 

88.98  ♦ 

.35 

1.15  1 .25 

1.29  1 .28 

10 

8U.0-90.0 

86.61  ♦ 

. 

Vlt 

1.75  1 .39 

2.02  + .65 

10 

161.3-17U.O 

170.U9  ♦l.PO 

3.78  1 .85 

2.22  ♦ .50 

10 

135.6-lla.O 

138.30  ♦ 

.56 

1.71 1 .38 

1.26  ♦ .28 

10 

131.8-138.0 

13U.35  ♦ 

;68 

2.16  ♦ .68 

1.61  ♦ .36 

9 

25U.U-275.1 

266.53  +2.13 

6.38  11.50 

2.60  .57 

9 

66.6-89«5 

86.18  ♦ 

;3i 

0.93  ♦ .22 

1.05  ♦ .25 

9 

83.0-87.9 

85.63  ♦ 

.52 

1.55  1 .37 

1.81  ♦ .63 

8 

167.1-175.1 

170.66  ♦ 

.96 

2.66  ♦ ,67 

1.56  1 .39 

10 

35.0-38.7 

36.68  ♦ 

.36 

1.12  7 .25 

3.05  ♦ .68 

10 

3U.3-37.5 

35.69  ♦ 

.36 

1.06  ♦ .26 

2.97  1 .66 

10 

67.7-7U.5 

70.32  ♦ 

.61 

1.92  1 .63 

2.73  ♦ .61 

U 

- 95.2^9 

97.15  ♦ 

•62 

14a  1 .30 

I4i5l  .31 

10 

9U.0-95.U 

96.66  ♦ 

.15 

0.68  * ,U 

0.51  * .11 

10 

li9.5-52.5 

50.76  ♦ 

.30 

0.96  7 .21 

1.89  ♦ .62 

10 

16.>17.7 

17.13  ♦ 

.12 

0.39  1 .09 

2.28  .51 

10 

13.8-16.1 

15.511 

.25 

0.79  ♦ .18 

5.09  +1.16 

10 

62.1(-66.2 

66.361 

.37 

1.17  7 .26 

1.82  * .61 

8 

62.0-65.U 

63.88  ♦ 

.39 

1.0?^  .27 

1.71 1 .63 

9 

25.1-28.U 

26.66  1 

.33 

0.98  1 .23 

3.68  1 
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Table  2 (oont*) 
Ratios  (par  eant) 
lapbrychuB  elnnanomaue 


M R M OT 


Pra/Sk 

Pra/Post 

Pra/Cr 

Poat/Cr 

pyoi 

Qir/Ql 

¥m/Wa 

Pa/Dl 

Pa/CM 

Tl/Hu 

Ti/01 

Tl/Gte 

Ta^ 

Ta/Ul 

Ta/Cao 

lii^ 

Ha/Ul 

Ha/GMS 

Ho/Ul 

RVm 

Cao/Ql 

P-lM 

P-S^ 

PH/Tl 

Ti^ 

Ha/n 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

X 

1 

1 

1 

X 

X 

X 

X 


13.5 

13.50 

60.3 

60.30 

32.3 

32.30 

53.50 

. 

60.8 

60.80 

75.8 

75.80 

83.0 

83.00 

76.9 

76.90 

XltU.6 

li«U.60 

130.2 

130.20 

120.7 

120.70 

227.0 

227.00 

82.3 

82.30 

76.3 

76.30 

ll(3.it 

Iii3.ii0 

3U.0 

3U.00 

31.5 

31.50 

59.3 

59.30 

92.7 

92.70 

92.5 

92.50 

53.2 

53.20 

17.5 

17.50 

15.8 

15.60 

63.7 

63.70 

63.2 

63.20 

26.x 

26.1J0 
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T«bl«  2 (cont,) 
Ratios  (per  cent) 
Ixobryehua  struail 


Ratio 

H 

R 

M 

Pre/Sk 

1 

12.8 

12.80 

Prs/Post 

1 

1*5.7 

1*5.70 

Pro/Cr 

1 

27.1* 

27.1*0 

PMt/Cr 

Pt/91 

I 

55.x 

55.10 

Qw/Ql 

1 

90.5 

90.50 

Fo/Ha 

1 

72.7 

72.70 

Fs/Ul 

1 

67J* 

67.1*0 

Fe/Cmo 

1 

X25.2 

125.20 

Ti/Htt 

1 

111.8 

m.80 

Ti/Ul 

I 

liQU.6 

iot*;6o 

Tl/Gac 

I 

158.6 

158.60 

Ts^ 

I 

65.7  > 

65.70 

Ta/Gmo 

1 

123.8 

123.80 

Ha^ 

1 

30.5 

3o;5o 

Ea/Ul 

1 

28.2 

2S;20 

Em/Coo 

I 

5U.X 

5i*;io 

Ho/Ul 

1 

52.6 

52.60 

RsM 

1 

55.1 

55.10 

Gne/Ul 

1 

52.x 

52;io 

p-VOi 

X 

X7.5 

17.50 

P*2/01 

1 

1 

16  J* 

65.x 

X6.U0 

65.10 

Ta/Pl 

1 

62.3 

62.30 

X 

27.6 

27.60 

15U 


Table  2 (eont*) 
Ratios  (per  cent) 
Botaurus  atellarie 


Retio  N R 


Pre/Sk 

3 

13.1-13.3 

Pre/Post 

3 

56.3-62.li 

Pre/Cr 

3 

29.3-30.6 

?ost/Cr 

3 

U9.Q-52.1  , 

Pt/Ql 

3 

61i.3-68.0 

Oe/Ql 

3 

75.9-78.0 

?e/Hu 

3 

73.3-75.U 

7e/01 

3 

67.1-69.3 

?e/Crtc 

3 

133.5-138.U 

Ti/feu 

3 

lUi.9-ll6.7 

Ti/Ul 

3 

1Q5.>106.8 

T1/&BC 

3 

209.5-212.6 

Ta/Hu 

3 

72.0..7U.1 

TaM 

3 

67.0-67.9 

Ta/Cnc 

3 

133.6-135.1 

Ha/tai 

3 

27.2-20.5 

aaM 

3 

2ti.9-26.2 

HvOmc 

3 

li9.6-52.li 

Hu]AJ1 

3 

91.5-91.9 

Ra/Ul 

3 

95.3-95.7 

C«c/D1 

3 

50.0-50,3 

Ptol/Ul 

3 

15.5-I7.li 

P-2/U1 

2 

13.>Hu5 

Fe/Ti 

3 

62.8-65.1i 

Ta/ti 

3 

62.9-61i.5 

Ha/Ti 

3 

23.7-2li.7 

M SD...  

i 

13.20 

58.87 

29.77 

50.57 

66.33 
77.07 

7U.07  . 

67.90 
135.27 
115.63 
106.03 
211.30 

73.UO 

67.33 
13tul7 

27.00 

25.50 

50.33 
91.70 
95.43 
50.17 

16.20 

13.90 
6it.03 
63.53 
2l».03 


N 

15 

Hi 

15 

18 

19 

19 

17 

16 

17 

17 

17 

18 

17 

17 

18 

18 

18 

19 

17 

18 

18 

18 

15 

16 

17 

16 
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Tabl«  2 (oont») 
Ratios  (per  cant) 
Botaurua  lantlglnoeue 


R M 

n.0-13.3  12«Hi  ♦ .16 
51i*5-62,9  58.33  ♦ .8I4 

25.9«32.8  29.33  ♦ .76 

U7*li*>5U«9  50.U5  .U8 

59.2- i69,6  63.96  ♦ .7U 

72.2- 81.6  79.59  ♦ .75 

71.3- 75.U  73-13  ♦ .35 

6U.U-69.7  66.86  T ,U7 

121.0-133.U  127JiO  T .73 
llUO-122.5  118,27  ♦ .JiU 
105^1-112,7  108.37  ♦ ,5U 
195.6-215.9  205,89  ♦1.31 

75.1- 86.1*  80,78  ♦ .71 

69,9-79.1  7li,l5  ♦ .50 

133.2-151.U  11*0,90  +1.32 

30.3- 3U.1  32,03  ♦ .21 

27.6- 31.5  29.W*  T ,31 

53.2- 59.2  55.98  T .1*5 

89,8-93.7  91.56  T .33 

9I*.2-96.1  95.06  7 ,23 

51.3- 53.2  52,1*6  7 ,13 

15.1-19.1  17.31  ♦ .18 

12.U-15.2  lii.U  ♦ .18 

59.6^, 2 61.95  ♦ .33 

66.6- 71,3  68,72  7 ,38 

25.8.i29.5  27.21*  7 ,27 


0,60  ♦ ,u 
3.15  ♦ .60 

2.95  ♦ .5U 

2.01*  1 .31* 

3.22  ♦ ,52 
3.25  ♦ .53 
1.1*5  ♦ .25 
1.88  ♦ ,33 
2.99  ♦ .51 
1.80  ♦ ,31 

2.23  ♦ .38 
5.55  ♦ .93 
2.9U  ♦ .50 

2.07  ♦ .36 

5.58  7 ,93 
0.91  ♦ .15 
1.31  ♦ .22 

1.95  ♦ ,32 
1.35  ♦ .23 
1.00  ♦ .17 
0.57  ♦ ,10 
0.77  7 .13 

0. 69  ♦ .13 
1.33  ♦ .23 

1.58  ♦ .27 

1. H*  ♦ ,19 


V 

l*.9l*  ♦ .90 
5.1*0  7i.02 

10.06  7i.au 
li.0i*  7 ,67 
5.03  + .81 

U.08  7 .66 
1.98  7 ,3U 
2.81  7 ,50 
2.35  ♦ ,U0 
1.52  ♦ .26 

2.06  7 ,35 
2.70  7 ,U$ 
3.6U  ♦ .62 
2.79  * .U8 
3.96  ♦ .66 
2.81*  7 ,U7 
U.U5  ♦ .7U 
3.U8  ♦ .56 
1.U7  ♦ ,25 
1.05  ♦ .18 
1.09  ♦ .18 
U.U5  5 .7U 
U.89  ♦ .89 
2.15  ♦ .38 
2.30  7 ,39 
U.19  ♦ .70 
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Table  2 (oont«) 
Retloe  (per  cant) 
Cochlearlua  coohlearlue 


Ratio  M R M 


Pre/Sk 

2 

15.8-17.7 

16.75 

Pre^oat 

2 

50.7-58.U 

5U.55 

Pra/Cr 

2 

35.2-4i1.0 

38.10 

Poet/Cr 

2 

69.U-70.3 

69.85 

Pt/Ql 

2 

63.9-68.9 

66.1t0 

Qv/QX 

2 

93.8-95.8 

9U.80 

Fe/Ha 

2 

69.7-T9;3 

7U.50 

rnM 

2 

59.5-62.U 

60.95 

F^Coe 

2 

135.1-136.9 

136.00 

Tl/Htt 

2 

119.9-129.5 

12U.70 

Tl/UX 

2 

105.8-U0.6 

108.20 

Ti/Cae 

2 

232*1-251.0 

2U1.55  • 

Ti^ 

2 

78.0-86.9 

82.1j5 

Ti^ 

2 

68.9-7U.3 

71.60 

Ta/Gae 

2 

151.0-168.6 

159.80 

Ha/Ha 

1 

26.95 

Ha/Ul 

1 

23.02 

Ha/Cae 

1 

52.2U  ' 

Hu/Ul 

2 

85.U-88.2 

86.80 

2 

9U.3-9tu9 

9U.60 

Gae/Ul 

2 

ltU.l-li5.6 

Iili.85  - 

p-vm. 

2 

17.1-17.5 

17.30 

P-^ 

2 

13.9-15.5 

llu70 

FeAi 

2 

53.8-59.0 

56.1(0 

Ti^i 

2 

65.1-67.2 

66.15 

HaAl 

1 

20*81  - 

SD Y „ 
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Explanation  of  Plate  1 
Qualitative  Osteologlcal  Characters 


1*  Intemasal  Saturn 
A.  Absent 
!•  Intemediate 
P.  Present 

2.  St^raorbital  Vacuities 
0*  No  vacuities 
2.  Tmo  vacuities 
U*  Four  vacuities 
3*  Eetetimoid 

B«  Bridged 
S«  Separate 
Ua  Laerinal 

P«  Pax«llel 

E.  Angulate,  entire 
N.  Angulatej  notified 

5*  Inferior  Ifypooleidial  Process 
Ta  Truncate 
N.  Notched 
A«  Absent 

6.  Articular  S\irfaoe  of  Carina 

F.  Brpadf  flat 

P,  Sharply  pointed 
7*  Intranuseular  line  of  Coracoid 
Ma  Medial 
La  Lateial 

8«  Tmdlnal  Groove  of  Caxpometacarpus 
E,  Enlarged 
R.  Reduced 
9,  Tibla^ibola 

Aa  Ankyloeed 
N.  Not  ankyloeed 
10a  %potarsu8 

1.  One  canal 
2a  Two  canals 
3a  Three  canals 

Ua  Siq>erior  Nypocleidial  Process 
Sa  Spatula te 
Pa  Pointed 
Aa  Absent 

Sternal  Facet  of  Coracoid 
La  Lateral 
Ma  Medial 


12a 
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Expl«natlon  of  Plate  2 
Ratloe 


1. 

2. 

3. 

U. 

5. 

6. 

7. 

8. 

9. 

10. 

n. 

12. 

13. 

Hi. 

15. 

16. 

17. 

18. 

19. 

20. 
21. 
22. 
23. 
2lu 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 
3U. 

35. 

36. 

37. 

38. 

39. 
liO. 


kvdM.  eiiwatrapa 
Ar&a  goliath  “ 

Ar>h»  nelano  cgihala 
Ardea  cinearea 
Ai4ea  herwilas 
Axxiea  oceidaptallB 
Ardea  cocoi 
Ard^  TMclflea 
Ar<iea  ptanpurea 

pileatue 

Butorldes  atr^toe  ’ 
^ybhocnua  rtt^Yentrla 
F*lorida  cawilt^ 

Ar^  jh  rallcooee 
Ari^lA  Vacdtos 
Ardeol^  specioea 


l^dwwyaeea  rufescwae 
daanwtHiitie  alhoe 
ggretta  aiCTeiia 
iatepiyila 

Syteipaefla  iricolor 
elbilaia^^ 
meox^  iCTO^oorex 


^ ealylwiieue 
:sa  violacea' 


Lue  M^jmolEaDhaB 
Tigrlonds  Igaeolp^^ 


jilgrlaoaa"lim^ 

aaptarrchttB  BlneMlf 
taobryohoB  iixyoli>CT|^ 
jxphgychua  eacllla 
^brydbiM  ^ 
^IbatyduM  a_ 
fellwgae  "?te jlarij 
^^baurue  icnil 
dochleaxlua  oo 


o 


0) 

ro 


CD 

ro 


r^ 

fO 


CO 

to 


ro 


ro 


to 

fO 


to 


o 

CM 


O 

lO 

a 

CM 

CO 

CM 

N 

CM 

<0 

CM 

lO 

CM 

CM 

CO 

CM 


O 

CM 


r;- 

CO 


CD 

(£ 

O 

CD 

O 

ja. 


CD 

ir 

o 

UJ 

(T 

0. 

CnJ 


!2 

CM 


O) 

OD 

N 

CO 

\r> 

ro 

CM 


cn 

<D 


o 

CO 


CO 

in 


o 

in 


m 


O 


FIG.  I.  PREORBITAL/SKULL 

PLATE  2,  RATIOS 

MEAN,  RANGE  IN  PERCENT 


FIG.  3.  PREORBITAL/CRANIUM 

PLATE  2.  RATIOS  (CONT.) 
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FIG. 3 pterygoid/quadrate  LENGTH 

PLATE  2.  RATIOS  (CONT.) 
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PLATE  2.  RATIOS  (CONT.) 
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Plate  3 

liypothetioal  Phjrlogenetle  Tr«a 


PLATE.  3 HYPOTHETICAL  PHYLOHNETIC 
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Plate  U 

Subf aodljr  Ardeinae 
Tribe  Ardeae 


Ardea  olnerea 
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. Plate  5 
Stthfandly  Ardeinae 
Tribe  I^ttae 
CaeaerodluB  albue 


162 


Plate  6 

Subfamily  Ardeinae 
Tribe  N^rctieoraeee 
Myetioorax  nyctioorax 
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Plate  7 

Subfamily  Ardelnae 
Tribe  Tigrlomithee 
Tlgrlaoma  Hneatom 


Plata  8 


Subfamily  Coohlearllnaa 
Coehlearlus  cociileariua 


•OT?1p 


Plate  9 


Sttbfanll7  Botauxdnae 
Botauznis  stellasrls 
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